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YULY SIGIZMUNDOVICH ZALKIND 


Kh. Balyan 


The November, 1953, marks five years from the day the tragic death one the most talented 
representatives the older generation Russian organic chemists, Yuly Sigizmundovich Zalkind, professor, doctor 
chemical sciences, honored scientist and technician the RSFSR, who was head organic chemistry depart- 
ment the Leningrad Technology, awarded the Red Banner Labor. 


Yu, Zalkind was born the city Vilno December 14, 1875, the son pharmacist, 1894, having 
finished the course the Vilno gymnasium, Zalkind entered Petersburg University, where graduated 1898, 
the naturai science section the with diploma the first rank, the recommenda- 
tion Academician Favorsky, whose student Zalkind became, 1899 was appointed assistant the organic 
chemistry department the St. Petersburg Institute Technofogy which, from 1898 on, was headed Favorsky. 
Beginning 1934, when Favorsky was forced leave the department the result overwork, Zalkind was its 
addition the technological institute, Zalkind carried work other academic institutions, 
From 1908 1918 headed the department organic chemistry and was dean the chemical faculty the St. 


institute. From 1918 1920 was professor the Perm State also 


worked Leningrad the 2nd Polytechnic and 1st Medical Institutes, and headed the organic 
try the Gertsen pedagogical World War (1942-1944), Zalkind was professor the Tiflis 


State University. 

1914 Yu. Zalkind defended thesis the subject Action Magnesium Esters 
Carboxylic Acids,” while 1935, the Presidium the Academy Sciences the USSR con- 
ferred him the degree doctor chemical sciencés for his scientific work whole, The 
tional work the decessed lasted almost fifty years. 


Enormous erudition, the supplementing his lectures with information the very 
achievernents science, skillful exposition the lectures yet, the same time, universally 
hensible and clear form, the Zalkind teacher institutions higher education and 
scientific worker, trained large group scientific workers, The number Zalkind's students who studied 
research work under his direction, exceeds persons. the period since 1935 alone, forty bachelors 
theses and two doctoral unde: the direction Zlkind and presented, 


Yu. Zalkind was the author one the best textbooks organic chemistry, which has run through four 
editions and has been prepared for fifth. The textbook was posthumously translated into the and Geor- 
languages. Under his editorship assorted manuals, monographs and were and issued 
the Soviet Union. 


The scientific research work Zalkind took place not only within walls, but also research 
and factory laboratories such the State Institute Applied Chemistry, the Plastics Institute, the 
factory and others. Zalkind published more than works and received certificates, 


The themes his first two works, aldehydes and ketones [1, were suggested Zalkind his teacher 
Favorsky. Jointly with Professor Wallach completed one work subject chosen Zalkind himself: 
Production From then on, Zalkind, already embarked career independ- 
ent created his own school organic chemists. 


The works Zalkind, grouped subject, are considered 


NESIUM COMPO UNDS 
Many years research, finally published the form monograph, were dedicated the study the 


4 
q . 
4 


action magnesium esters halogen-substituted acids Zalkind, contradistinction other chemists, 
based his study entirely the action magnesium compounds complex structure, which two more atoms 
halogen were found, or, along with them, nitrogen oxygen atoms, was interest, the one hand, eluci- 
date what extent such compounds were suitable for organomagnesium syntheses, and the other hand, find 

the mobility the halogen and its reactivity relation the structure the organic molecule. studied the 
behavior esters various halogen acids saturated, mono- and di-basic, aromatic (with the carboxyl the 
and the side chain), with the halogen the and the The action magnesium 
these compounds was found not always consistent. some cases substituted acetoacetic ester was produced, for 
example tetramethylacetoacetic ester, while others the ester atropic acid, the ester phenylacetic acid, 
also alcohol and diphenylacetic ester were formed, some. cases the halogen the original ester was 


Proceeding from considerations concerning the influence carboxyl groups mobility 
the molecule such acids, Zalkind hypothesized that moving away the halogen the carboxyl ought lead 
greater mobility the halogen and, consequently, ought accompanied increased reactivity the organ- 
omagnesium compound, These hypotheses were confirmed study the action magnesium esters the 
bromo and -iodo-acids [6, 14], when was established that these halogen esters give chief reaction products the 
esters the corresponding dibasic hydroxy acids. For example, the reaction magnesium with the ether ester 
-phenylpropionic acid, the way. first synthesized Zalkind, the products were: diphenyladipic 
ester (9.4%), hydrocinnamic ester 5%) and the ester dibasic hydroxyacid (47.4%) with the following 
structure: 


The esters aromatic halogen acids with the halogen and the carboxyl group the nucleus, entirely fail 
react with magnesium [16], with the exception the ethyl ester o-bromobenzoic acid, which with 
Magnesium, although with difficulty, and, like the -halogen esters, gives chief product the corresponding lac- 
tone acid. The esters halogen acids with the halogen the nucleus and the carboxy! inthe side chain also 
show very weak activity the halogen, while, the contrary, the esters with the carboxyl the nucleus and the 
halogen the side chain react more actively with magnesium and act like the analogous B-halogen 


also investigated the magnesium esters halogen-substituted dibasic acids, for 
the and ethyl esters bromosuccinic acid The main reaction rapidly proceeds according the pattern 
the esters, other words, the inhibiting influence the carboxyl group the reactivity the MgBr 
observed with esters, not observed here, the above investigations two further obser- 
vations were also made concerning: the oxidizability products organomagnesium compounds,and the 
saponification complex esters the action activated magnesium the etherate magnesium dide 


Zalkind also conducted other investigations with Thus, developed method for prepar- 
ing ketones (by the actio magnesium the salt the acid and studied the action dihalo- 
gen aromatic compounds 56, 74, 80). 


was shown, contrast the data other authon, that bromine can also react with though 
the reaction rate depends the structure. Zalkind for the first time, proposed simple method for preparing mono- 
magnesium bromoacetylene and its use for the usual synthesis Thus, 
[33, 126], was synthesized for the first time its reaction with His work 
concerning the dependence the rate reaction between and compounds 
the preparation acetylenic y-glycol the replacement alkoxy groups alkyl groups the 
action magnesium dimethyl and diethyl ethers diacetyl -glycol [157]; the production 


ADDITION HYDROGEN ACETYLENE DERIVATIVES 


This group researches was considerably greater extent and importance. For this work Yu, Zalkind, 
due time, was honored with the Dzerzhinsky The first work Zalkind the hydrogenation the 
acetylenic -glycol ,5-dimethyl-hexyne commonly called had already led 
the very interesting phenomenon action colloidal palladium that was selective comprison with that 
platinum black With the former catalyst the addition only two atoms hydrogen per mole glycol with 
evolution ethylene glycol proceeds rapidly, after which the speed hydrogenation rapidly diminishes sudden 
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change rate sets the presence platinum, however, the addition hydrogen proceeds smoothly with ab- 
sorption moles hydrogen mole glycol and evolution the saturated glycol, This particularly 
evident frorn the figure, where, the ordinate axis plotted the quantity added hydrogen per cent, reck- 
oning moles hydrogen per mole glycol, and the abscissa the absorption min- 


Zalkind and his co-workers dedicated more than works the further investigation this interesting 
Various acetylenic glycols, alcohols, their compound and simple esters 19-26, 28, 29, 31, 32, 42, 45, 
49, 50, 54, 65-68, 69, 73, 84, 91, 98, 99, 110, 114, 126, 130, 138, 144, 147]; acetylenic 

acids, 34, 41, 83, 125, diacetylenic glycols, alco- 
hols, erythritols, compounds with some multiple bonds and others [27, 89, 
93-95, 115-117, 120, 128, 133, 126, 141, 143, 153, 156], were 
for these investigations. Very many representatives these groups com- 
pounds, and often the first whole class, were syn- 
thesized for the first time Zalkind. result the hydrogenation 
acetylenic glycols, ten new éthylenic and saturated glycols were produced, 
and the method hydrogenating acetylenic glycols the presence 
colloidal palladium was replaced new and very convenient method 
TIME for the synthesis varied ethylenic glycols and their derivatives, includ- 
ing their geometric isomers. Prior the work Zalkind, ethyl- 
Catalytic hydrogenation enic glycols were not generally known. 


the presence was established that the above -mentioned selective character 
the action the catalyst present the hydrogenation all acet- 

palladium. hydrogenation 

ylenic -glycols and depends only the chemical nature the metal 

and not its physical state; does not depend the nature the car- 

rier protective colloid [65], nor the temperature hydrogenation, 

the quantity catalyst, nor the quantity nature the All these conditions only influence 

the rate hydrogenation, well the structure the glycol itself, that is, the speed hydrogenation depends, 

particular, the weight and character-of the glycol radicals. Glycols with various radicals and diverse ar- 

and combinations, symmetrical and ditertiary, disecondary, secondary-tertiary and 

forth, were investigated. 


orsky), from bromodimagnesiumbromoacetylene and the appropriate aldehyde 


was established that disecondary and secondary-tertiary -giycols are hydrogenated faster 
than ditertiary The rate hydrogenation falls given series with increased weight the radical 
91] asymmetric radicals are hydrogenated faster than 67]: factors also in- 
fluence the rate hydrogen addition 83, The behavior -glycols hydrogenation markedly 
from the behavior Thus, the hydrogenation the -glycol 1,2,4-triphenylbutyne-3-diol-1,2, 
CHOH the presence colloidal palladium, although the speed hydrogenation 
reduced the second half the reaction, the sharp discontinuity characteristic not 
this respect -glycols are almost like acetylenic [22] and diacetylenic [27] alcohols, which, with platinum black 
colloidal palladium, are smoothly hydrogenated, adding atoms hydrogen per mole alcohol, 

and forming the saturated series, 


symmetrically distributed hydroxyls the carbon atoms located both sides the triple bond. This conclu- 
sion docs not apply glycols the diacetylenic series, evident from work begun during the life Zalkind 
and published after his death. Thus, hydregenation with colloidal the glycol 
3,5-diol-2,7, well ite methyl and ethers 156] does not give the characteristic discontinuity hydro- 
genation rate after the addition atoms hydrogen, 


The acetylenic -glycols precisely repeats the course their the presence 
colloidal palladium. The acetic esters disecondary glycols are thus hydrogenated faster than the itself, 
but esters ditertiary glycols, the add more difficulty than the 139]. The 
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simple esters not act similar manner hydrogenation: them hydrogenated with more difficulty, 
the other more readily, than the glycols 147, 154] 


Only two the acetylenic hydrocarbons undergo hydrogenation: phenylacetylene and diphenylacetylene 
They differ markedly the course their reaction both froin the behayior -glycols and from each 
With phenylacetylene the triple bond hydrogenated rather slowly, while the double bond generates styr- 
the other hand, the hydrogenation diphenylacetylene, the reaction goes smoothly and some retarda- 
observed, only just before the end the reaction. both cases hydrogenation the nucleus also 


takes place. 


that the presence platinum black they smoothly add atoms hydrogen with evolution the saturated al- 
cohol, but with colloidal palladium they add only atoms hydrogen for mole alcohol, 
strongly retarded reaction after addition atoms hydrogen, This phenomenon Zalkind had already accounted 
for, the character the catalyst, but the properties the ethylenic regarded course 
hydrogenation consisting five independent stages, which the rate production compounds palladium 
with acetylenic and ethylenic derivatives was limiting [120, 133]. Such, for example was the behavior diene 
hydrocarbons [95] and their amides [125], acetylenic erythritols and others also 
conducted themselves fashion different from that the 


The study the action some organic additives the hydrogenation alcohols and 
related this researches and gave rise series observations, noted for the first time 
literature 


series general articles and reports, Zalkind dwelt detail the explanation and interpretation 
the mechanism hydrogenation, the problem the mathematical expression the hydrogenation and 
forth (171, 174, 177, 


INVESTIGATIONS THE PROPERTIES AND ETHYLENIC GLYCOLS 


The first work Zalkind this field dealt with the study the action concentrated sulfuric acid 
acetylenic and the corresponding ethylenic and saturated also the oxides and their acetic 
esters Observing, under these conditions, aconsiderably increased intensity color, Zalkind elucidated 
the influence multiple bonds, but failed find oxygen the -position, had been before him. 
This conclusion was based the study the action sulfuric acid several acetylenic, diacetylenic and saturated 
alcohols, The action dilute alcohol sulfuric acid dimethyldiphenylbutynediol proved 
interesting; addition two isomeric products were prepared ketone the tetrahydrofuran series and -dike- 
tone with open chain carbon atoms 


series researches Zalkind elucidated the action hydrohalogen acids acetylenic 
39, 48, 52] and established that the action, for example, hydrogen bromide, may proceed two directions: 
the one hand, dibromide with two double bonds may evolved (occasionally some isomeric and the 


other hand the evolution substituted monobromodihydrofuran possible. The action the halogens bromine, 


chlorine various glycols which leads complex products, was also studied 


Examination the action halogens, bromine particular, various glycols the ethylenic series 
gave very interesting results 51, 61, 64, these reactions, products diverse structure were produced 


all cases, often depending the stereochemical relationships; the corresponding dibromides, 


saturated wae chiefly The addition chlorine and bromine 

may associated with this same series. Not without interest the work Zalkind the addition 

add carboxylic acids the site the triple bond with formation vinyl Indeed, the 

investigated him added acetic acid the presence mercury salts, but addition formed two Products: 
and the acetic ester tetramethyldihydroxyfuran. 


his last years Zalkind became interested the work his pupil Teterin, who had 
that water eliminated heating benzyl alcohol the presence activated clay dibenzyl ether, and that 
further products are formed. sulfanilic acid taken the catalyst, the sole product the reac- 
tion dibenzyl ether, World War and the resulting death Teterin, deprived Teterin the 
continuing these investigations. However, these results Zalkind study the 


enic glycols and alcohols with 
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The first subject investigation was the study the action phenol tetraphenylbutynediol the pres- 

ence these same result mixture products was obtained consisting four crystalline sub- 

stances and resin. The resin was not further investigated, but the crystalline substances were demonstrated 
derivatives dihydrofuran, indene and The condensation with phenol 
led the formation two products, apparently dihyrofuran derivatives, The condensation symmetric 
and asymmetric with phenol the presence sulfanilic acid [152, 155] proceeds 
various directions: the first case mixture six products produced, portion which represented deriva- 
tives and the second case, phenol added readily the site the triple bond the glycol 
and formation dihydrofuran ring proceeds with proportional elimination of. 


Among the alcohols, the condensation benzyl alcohol with phenol and several its derivatives 
and also with resorcinol and pyrocatechol [146] was the first case the condensation proceeded 
chiefly the expense reaction between phenol and the second case place the previous, acti- 
vated clay, Georgian clay and ascanite (clay activated with sulfuric acid) were applied. was established that 
benzyl alcohol condensing with and pyrocatechol the presence ascanite forms 
‘ane, not previously described the literature, and that the benzyl radical enters the benzene the 
para the hydroxy group. 


work published 1949 demonstrated the conditions for the separation racemic glycols 
from optically active components mears fractional crystallization from optically active bomylacetate 
ester. 


INVESTIGATIONS DERIVATIVES POLYNUCLEAR COMPOUNDS (NAPHTHALENE, 
PHENANTHRENE) 


with his coworkers, devored more investigations to. bromoderivatives naphthalene and 
several its substituted derivatives. spoke for the first time this question the Mendeleev Congress 
1928. The problem the structure the dibromonaphthalenes prepared the action bromine naphthalene 
interested him. whole array foreign authors had studied this question before him. However, spite 
large number researches, was impossible determine precisely how many isomeric dibromides naphthalene 
there were, and exactly what was produced the direct bromination naphthalene. The basic failure the pre- 
vious was the absence data the influence reaction conditions the isomer yiela. This gap 
was filied the work Zalkind which was developed with quite definite regularity. The yield 1,4-dibromo- 
naphthalene (m.p. 82°) was the greater the milder the reaction [53]. the otter hand, many disputes 
had been provoked bromination product with m.p. Zalkind demonstrated that this 
product represented eutectic mixture the 1,4- and 1,5-dibromonaphthalenes and indicated the conditions for 
obtaining the 1,4- ana ,5-dibromonaphthalenes with relativeiy greater yields this same work defined 
more accurately the problem the products generated heating dibromonaphthalene with stream 
showed the errors one the investigators this point. another his works, Zalkind established 
that 1,4,6-tribromonaphthalene obtained the bromination 1,4-dibromonaphthalene The very inter- 
esting observation was made the same time that nitration and sulfonation the 1,4-dibromonaphthalene lead 
nitroproduct with nitro group posinon while the sulfo group was again located position This, 
first glance unusual, phenomenon, stimulated Zalkind occupy himself with the study the mutual influence 

the nucleus. result this was established that the order substituti into the 
naphthalene nucleus by: the directive action the substituents already the activity 
the atom and the comparative the two rings which constitute the naphthalenic ring 
conclusion: were subsequently verified and confirmed him series specially conducted 
tal investigations 15, 


Out desire close the gap the investigation the problem the relation between molecular struc- 
ture and capacity for polymerization, Zalkind studied the polymerization and -vinylnaphthalene and several 
homologs the former [90, 106] was established that the homologs are considerably less 
polymerized than itself, and addition that the polymerization proceeds another direction: 

gives polymer, but homologs give only dimer. 


inclination study unexplored fields and expand the sources expensive raw for the 
organic chemical industry led him investigate series phenanthrene deiivatives. 1927 succeeded syn- 
thesizing for the first time 9-iodophenaathrene and later studied the preparation conditions and the properties 
nitrophenanthrenes [62], and phenanthrylamines Zalkind conducted very interesting the catalytic 
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oxidation not only phenanthrene but also several other aromatic compounds Azo dyes the phen- 
anthrene series and several alcohols this same series not the literature [149] were and 
studied, 


SYNTHESES GEOMETRIC ISOMERS ETHYLENIC GLYCOLS, ASYMMETRIC 
AND THE ACETYLENIC AND DIACETYLENIC SERIES 


published the first report the formation two geometric isomers tetramethylbutenediol 

1916 and 1923, although 1913 had already noted that, the hydrogena- 
tion tetramethylbutyne diol the presence colloidal palladium, after the addition atoms hydrogen per 
molecule glycol, crystals tetramethylbutenediol with were formed, while crystals with 
much lower melting point separated from the liquor. These isomers designated the -form (maleinoid) 
and the was shown that the relative quantity these isomers depends the hydrogena 
tion rate, and that their formation represents primary phenomenon, that is, that each form arises independently 
the process hydrogenation, was the first case stereochemical isomerism without internal rearrangement 
the direct addition hydrogen acetylenic glycols under mild conditions (in the absence acids and alkalis). 
‘These studies aroused objections the part several foreign chemists. subsequent detailed work [42, 49, 66, 
68, 96, 99] the basis new experimental data and explicit theoretical considerations, Zalkind refuted these 
jections corroborated his observations and conclusions, 


1927 Zalkind published modest but interesting article the synthesis the first representative the 
class erythritols the acetylenic series until then not described the literature, The erythritol was prepared 
new report appeared another. concerning the preparation the first representative the 
enic series erythritols, which was formed the reaction the derivative the alcohol 
with benzil 


very interesting synthesis was asymmetric glycol the type unknown the literature, 
common method: the action dimagnesium derivative acetylene mix- 
ture two distinct ketones mixture aldehyde with ketone. such fashion various asymmetric 
glycols were synthesized and investigated 66, 67, 69, 126, 151, 152}. 


THE INVESTIGATION HIGHLY UNSATURATED COMPOUNDS WITH MANY 
BONDS (TRIPLE DOUBLE) 


From 1930 Zalkind directed his attention the investigation compounds the general 

and compounds even poorer hydrogen having considerable Capacity for polymerization; several them, accord- 
ing their structure close had been only slightly investigated, but interest them rose relation 
the necessity utilizing condensation products acetylene. After had clarified the conditions for prepara- 
tion the magnesium derivatives vinylacetylene [79], Zalkind utilized for the synthesis 
the corresponding alcohols from acetone, ethyl acetate and [81]. prepared the deriva- 
tive and synthesized from and acetone the corresponding These al- 
cohols underwent dehydration (with production slightly polymerized hydrocarbons) and hydrogenation, This was 
shown convenient method for preparing alcohols with three double bonds side radical, 


Diphenyldiacetylene was prepared the action acidified solution cuprous chloride 
ylene the presence and this subsequently appeared very convenient general method for prepar- 
ing diacetylenic hydrocarbons 93, phenylacetylenes with substituents type which induce 
certain electron density the ortho and para positions, readily enter into similar condensations, with sub- 
stituents type they condense with more than phenylacetylene itself 


was later shown that similar behavior was characteristic monosubstituted acetylenes and 
alcohols, which made possible propose new method for preparing glycols the diacetylenic 
Thus, for example, the diacetylenic glycol 2,7-dimethyl-octadiyne-3, 5-diol-2,7 was produced from dimethyl- 
acetylenylcarbinol the action cuprous chloride the presence interesting note that the 
secondary acetylenic alcohols undergo less condensation under the indicated corditions: Zalkind explained this 
phenomenon from the electronic point view. 


glycols with the alcohols which appears convenient method for producing them. 


‘ 


INTIMATELY RELATED TECHNOLOGICAL PROBLEMS 


about whom there was information the literature, and others. 


‘For example, from was produced 3-ol- 


Two more investigations the field compounds should mentioned: 
the investigation the dehydration methyldiphenylacetylenylcarbinol, which led polymerized pro- 
duct the hydrocarbon [124], and the study the rearrangement 1-phenylpentadiene- 

which, was shown, the very moment formation the hydro- 
genation vinylacetylenic alcchol, isomerizes, possibly two directions, particular with the formation 
the unsaturated primary This demonstrated that allyl rearrangement can spread along 
chain 


larger number works can the category those intimately related the dir 
ect demands and needs technology and industry. this question Zalkind and his coworkers devoted more than 
works, and received, addition, certificates. 


Here one may find works the fields aniline dyes, the technology resins, the chemistry and tech- 


nology solvents, essential oils, petroleum, and particular the field comparatively young our country, 


the plastics industry [63, 72, 17, 85, 92, 101-103, 105, 107, 108, 111-113, 121, 122, 131, 
134, 171, 173, 175, 176, number his contributions are used industry the present time (the prep- 
aration camphor from turpentine, styrene, tetrachlorophthalic acid and necessary note that 
the works this series were begun only the postrevolutionary period and were all the more dissemin- 
ated our socialist grew. 


From the pen Zalkind came series articles, notes, reports concerning new developments 


istry and chemical technology, concerning the lives and scientific activity the leaders Russian chemical thought 


addition his scientific-educational activity, Yu. Zalkind carried active work various public 
fields. 


the end the last century became one the first teachers physics and 
Sunday evening classes for workers the village Smolensk (near the Neva gate St. Petersburg) and contin- 
ued this activity gratis for duration years. For number years Zalkind worked the trade union elec- 
tive agency the Leningrad Lensoviet Institute was chosen deputy from the collective 
the latter the thirteenth the Leningrad Soviet. From 1899, Zalkind was member the 
Russian Society (now the All-Union Mendeleey Chemical Society); from 1932 
member the Council societies, and from 1938 the day his death was alternate representative 


the Leningrad section, addition, for period years Zalkind was member the editorial board the 
Journal General 


The students and scientific collective the Lensoviet Institute welcomed with 
affection and warmth speeches, interesting content and stylistically brilliant, general 
meetings the institute diverse general, political and scientific questions. His highly fruitful and useful 
work was frequently recognized the leaders the Institute, the ministries and the Leningrad 
1937 Zalkind was awarded valuable grant and diploma the central committee the LYCLSU. 


The government decorated Yu. Zalkind with the order the Red Banner Labor, the medal valiant work 


the Great Patriotic War, and 1947 conferred him the title Honored Scientist and Tech- 
nician the 


Those who knew Zalkind, very many chemists, physicians and teachers knew him, 
will always remember the talented investigator, the brilliant lecturer, the outstanding leader and teacher, the 


charming conversationalist, the sensitivé, sympathetic comrade, the the Soviet 
schools, the founder school organic 
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THE SYNTHESIS BRANCHED-CHAIN ALKI NES 


Zakharova and Murashov 


The acetylenic hydrocarbons with two more quaternary carbon atoms has yet been little 
studied, Meanwhile, the question the extent which the structure such hydrocarbon compounds affects the 
triple bond reactivity From another point view, these hydrocarbons may serve starting mat- 
erial for the synthesis difficuitly available paraffins containing quaternary carbon atoms their molecules. 


The first representative alki nes with quaternary carbon atoms ditertiary butylacetylene (2, 5,5- 
tetramethylhexyne-3) (I) was prepared 1946 Hennion and Banigan the action methylmagnesium 
bromide 


the hydrocarbon was hard hydrogenate, was initially converted into the corresponding clefin 
means hydrogenation under pressure the presence Raney nickel catalyst, and then coverted into the paraff- 
inic hydrocarbon pressure hydrogenation the presence palladium carbon. oxidizing the hydro- 
carbon with aqueous solution potassium permanganate, ditertiary butyl ketone was produced instead 
trimethylacetic acid. general the bond this hydrocarbon was not successfully 


The second representative alkj nes with two quaternary atoms 


was prepared Zakharova and Sapozhnikova [2] the action bromide and 2,2,3-trimethyl- 


CH, CH, 


The hydrocarbon was not oxidized aqueous solution potassium permanganate ordinary tempera- 


The entire literature the question the synthesis and characteristic properties alki nes with two 
quaternary atoms the molecule apparently confined these two examples. Tertiary acetylenic chlorides 
the type due their great reactivity, proved very suitable starting for the syn- 
thesis such hydrocarbons, while attempts prepare the ditertiary butylacetylene (I) the action Grignard 


reagent the dichloride corresponding the tetramethylbutynediol did not lead 
positive results 


Recently published work and Lavrischeva [12], which demonstrated that acetylenic 
dichlorides, prepared from high -acetylenic glycols (for example, the dichloride corresponding 
dimethylditertiarybutylbutynediol), enter into the Grignard reaction, great interest this connection, 

The authors prepared series highly branched alki nes with four atoms, 


the same time necessary keep mind (as the work one demonstrated reaction 
with organomagnesium compounds tertiary acetylenic chlorides with methyl group the 
bond, the type (Ill), accompanied molecular rearrangement, and consequently, 
tetrasubstituted allenes are formed along with the 


‘the reaction between methylmagnesium bromide and the tertiary acetylenic chloride 2,2,3,6,6-pentamethyl-3- 


Its spectrum has the intense frequency (2223 characteristic the triple 


identified its melting point, analysis the acid itself, and its silver salt, and acid, identified 


connection with these considerations, the the present work was clarification the course 


chloroheptyne {V), having position the triple bond tertiary butyl group, and determine 
whether the reaction would proceed normally, would accompanied molecular rearrangement. 


Interest this reaction was further due the possibility that might relied for production the first 
representative acetylenic hydrocarbons containing three quaternary carbon atoms the molecule. 


acetylenic tertiary alcohol 2,2,3,6,6-pentamethylheptyne-4-ol-3 (IV) prepared for the first 
time starting material for the present The alcohol was produced according the 
Favorsky reaction the action tertiarybutylacetylene pinacolin the presence powdered 
(KOH) ether, The carbinol was transformed the action gaseous hydrogen chloride into the tertiary chloride 
(V). turned out that the carbinol (IV) with tertiary group position the triple bond also reacts 
mildly with gaseous hydrogen chloride, have repeatedly noted for tertiary acetylenic carbinols containing 
the grouping The yield the chloride (V) reached 


The sole product obtained result the reaction between the chloride (V) and methyl magnesium 
corresponded molecular weight and elementary analysis the formula 


the study the Raman spectrum, was established that the hydrocarbon obtained belonged the alki 


CH, CH, CH, 


That the structure the hydrocarbon produced (VI) was 2,2,3,3,6,6-hexamethylheptyne-4, was demonstrated 
its ozonization chloroform solution its oxidation alkaline permanganate solution. 


The ozonization did not proceed entirely normal fashion. The ozonide obtained was precipitated 
decomposition quantitatively insignificant substance neutral character, which failed exhibit the usual 
carbonyl-group reactions. ultraviolet spectroscopic investigation, was established that this substance possessed 
(see figure). These data permitted conclude that the substance a-diketone, apparently structure (VII) 
2,2,5,5,6,6 -hexamethylheptandione 


According data Leonard and the absorption spectrum the near ultraviolet region for the 
maximum near 2850, 2940 and 3650 Ace 47.0 and 21.0 


addition, aqueous solution the ozonolysis products, the presence formaldehyde was established 
dimedone test. 


Two acids were separated from acidic ozonization: dimethyltertiarybutyl acetic acid, 


analysisis its silver 


the preparation the silver salts, formation was observed, which showed the presence 


| 
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formic acid the decomposition products the 
The presence formic acid was also 


The presence formaldehyde and formic acid 
the ozonolysis products apparently explained 


The hydrocarbon oxidized alkaline solu- 
tion permanganate only prolonged heating 
boiling water bath. The presence the products 
oxidation trimethylacetic acid the form its 
silver salt and (VII) identical with 
the a-diketone obtained ozonization, was established; 
this was apparent comparison their 
absorption spectra. 


evident the course the reactions 
ozonization and oxidation, the triple bond the 
hydrocarbons produced was very inert, which evidently 
due the over-all structure the molecule. 


Ultraviolet absorption curves of: 2,2,5,5-tetra- 
methylhexandione -3,4 (VIII) (according data 


obtained ozonization and oxidation 2,2,3,3, (VI), and also determination its physico-chemical 


hexamethylheptyne (VII). constants demonstrated that was individual 
component. data indicating that contained even 

the faintest admixture quaternary allenic 

carbon were obtained. 


this basis one may conclude that reaction the chloride (V) with methylmagnesium bromide proceeds 
normally and not accompanied molecular rearrangement. 


EXPERIME NTAL 


The Preparation 2,2,3,6,6- -4-0 1-3 


The carbinol was synthesized according the method Favorsky. 150 powdered potash 
and 200 absolute ether were mixed.in three-necked flask, quickly furnished with rotary propeller mixer, 

reflux condenser and dropping funnel. With rapid agitation and cooling 0°, solution 
(0.5 mole) and pinacolin (0.5 mole absolute ether were drops the 
course The reaction mass was left for hours and then decomposed water with cooling and agitation. 
The ethereal layer was separated from the alkaline solution and dried with anhydrous sodium sulfate. The ether was 
distilled off, and the remaining product subjected vacuum distillation. Two fractions were obtained, the first 

with boiling point 30-60° pressure, and the second with boiling point mm. About 

unreacted pinacolin was separated from the first fraction After two redistillations, the 
carbinol (IV) was obtained the second fraction with yield The carbinol 
standing. 


57.45; 57.16 MRg 58.15; 58.67. MRp. 57. 07; 56. 83; 57. 78; 


2,2,3,6,6 Pentamethylheptyne had not been described the 


. 7 4 
~ 
J 


carbinol (IV) (in portions each) was treated with gaseous hydrogen chloride while cooled. The 
hydrogen chloride, prepared heating concentrated hydrochloric acid, was passed through the Initially 

the reaction progressed with complete absorption the gas, accompanied increased temperature; subsequently 
the reaction mixture crystallized degrees and the absorption hydrogen chloride diminished The chloride 
formed was pressed out purification may carried out two ways: careful sublimation, 
solution ether and drying the ether solution with calcium chloride. After off the the 
vacuum distilled. The yield was the theoretical. 

52°; b.p, 82° mm; 0.3324 substance: 0.2338 0.2195 substance: AgCl. 


The chloride readily hydrolyzed. shaking with aqueous ‘solution silver nitrate, precipitate 


2,2,3, had not been described the 


With continuous agitation, the chloride (V) dissolved 100 absolute ether was added; simultaneously 
there was moderate heating the reaction mixture, and the flask was externally cooled with ice water. 


mixture was left for after which was warmed water bath 40° for hours, and then 
decomposed with water with hydrochloric acid added. The solution the hydrocarbon was separared, dried 
with anhydrous sodium sulfate, and the ether distilled off. The hydrocarbon remaining after distilling four 
times over metallic sodium (until the Beilstein reaction for halogen was negative) was colorless, mobile 
(yield 55% theoretical) and had the constants: 

61,35; 61. 03; 62. 15; MRy 62. 82. 60.17; 59.90; 60.86; 


lated 86.58; 13.42; 180.3. 
had not been described the literature. 


The Spectrum the Hydrocarbon 
905 (3), 926 (8), 1447 (10), 2223 2919 (4), 2972 (5). 


fied chloroform the cessation ozone absorption. The solvent was off (10- -15 mm) while 


heated water bath 20-25°, The ozonide was cautiously decomposed with beiling water containing sevenfold 
quantity sodium carbonate, steam distillation the neutral products small quantity green- 


ish oil was prepared which failed give precipitate when treated with acetic 


[10], 
Raman spectrum was taken with Zeiss triprism spectrograph: the excitation line was the 22,938 


line (with ZhS glass filter), the slit aperture was 0.07 the was hours, The intensity was visually 


ethanol: The concentration was mole liter, the thickness the cell was 


150 (4), 170 (4), 242 (1), 565 (3), 795 (3), 815 (0.5), 


-diketone structure for this substance was the ultraviolet absorption (sce the 


ae 
The ultraviolet spectrum was taken with non-registering photoelectric SF-11 (Beckmann type) 


addition, the presence (to was established the dimedone reaction. 


The neutral products the solution which remained after distillation were oxidized with sulfuric acid, 
the beginning the distillation the acidic products, crystals dimethyltertiarybutylacetic acid, insoluble 
water, and quite soluble all the common were After drying and distillation, the acid 
melted 


0.1005, 0592 0.2450, 0.1438 0.0997, 0.0613 Found%: 66.48, 66.25; 


The silver salt the acid was prepared via the ammonium salt and its gave the following 


During distillation volatile acids from the acid several fractions about each were 
lected, and heating them with freshly prepared silver carbonate, silver salts were prepared, 
composition trimethylacetic acid. 


addition, the acidic solution with silver silver was formed, which indi- 
cated the presence formic acid. The presence acid (to 20%) was also ascertained method 
SUMMARY 
The tertiary acetylenic 2,2,3,6,6-pentamethylheptyne-4-ol-3 (IV) was produced and 


characterized for the first time condensation tertiary with pinacolin according the 
Favorsky. 


The chloride 2,2,3,6 -4(V) was produced and character- 
ized for the first time the action dry hydrogen chloride the carbinol (IV). 


Reaction the chloride (V) with methyl magnesium bromide produced the first representative the 


group highly branched alkines with three quaternary carbon atoms the molecule 2,2,3,3,6,6-hexame thyl- 


The structure this hydrocarbon was demonstrated its ozonization and oxidation and also 
investigation its Raman spectrum. 


was established that, the case, molecular did not occur the moment re- 
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ACETYLENE DERIVATIVES. 163 
THE HYDRATION VINYLACETYLENE ALCOHOLIC SOLUTIONS 


and Zhamagortsyan 


was earlier established that divinylacetylenic are readily hydrated alcoholic 
tions (in the presence mercury sulfate and sulfuric. acid) into the corresponding ketones, which 
one two molecules alcohol and are converted into ketones 


was interest examine the possibility hydration under analogous conditions vinylacerylene with 
the object preparing the corresponding 


The hydration vinylacetylene into methylvinyl ketone was accomplished for the first time Nieuwland 
and was investigated more detailed Churbakov and Ryazantsev 


shaking 10% solution vinylacetylene toluene with sulfuric acid the presence 1-2% mercury sulfate, 


Nieuwland prepared methyl- -methoxyethyl ketone addition methanol ketone 


readily hydrated ketone which, under the experimental conditions, adds one 
with formation the corresponding methyl- ketones, 


The hydration was brought about passing into boiling ‘alcohol- ‘solution 
containing mercury sulfate and sulfuric acid catalyst Homogeneity mixture (for the higher alcohols) 
was achieved via dropwise introduction water and intensive mixing. The speed hydration vinylacetylene 
diminished with increasing weight the. alcohol, Hydration proceeded more readily with primary alco- 
hols than with secondary. When vinylacetylene was passed such rate that was completely the 
reaction mixture, then quantity alcohol excess the equivalent quantity did not substantially influence the 
yield hydration product. The total yield ~alkoxyethyl ketones was 55- 90% theoretical, 
the basis the quantity vinylacetylene passed. 


All the ketones were colorless liquids, with odor that distilled without 
decomposition, and were exceedingly soluble organic 


The constants the ketones and are set 
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with secondary amines methyl-B- ketones: 
% 
EXPERIMENTAL 


The reflux end the condenser was joined toa Tishchenko containing water, adding 
was controlled the Tishchénko bottle that would completely the reaction 
mixture the course hours, 175 vinylacetylene was passed into the reaction mixture, and 
water was introduced dropwise, and, five separate portions, mercury sulfate was added. After finish- 
ing the addition the vinylacetylene, reaction mass was thoroughly mixed for one additional hour. 


The reaction then neutralized with soda and the hydration product was with 
The ether extract was dried with sodium sulfate, and the residue after off ether was vacuum 


The melted 85-86° (from 


mercury sulfate, and sulfuric acid addition, 130 water was added drops and additional 
mercury sulfate was added fractionally, Further procedutes were exactly described above, 


MRp 31.56. 


cury sulfate was introduced portions, Further procedures were analogous the preceeding. 


MRp calculated 36. 19, 


The 2,4-dinitrophenylhydrazone melted 220-221° (from acetone), 


No, 
“RY 
q 
; 
y 
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ketone, 


Into boiling mixture 110 propyl alcohol, sulfuric acid and mercury sulfate, 
vinylacetylene was passed, and water and mercury sulfate were introduced over period 


hours. Further procedures were conducted described above. ketone with 


MRp 35.98; calculated 36.19, 


MRp 35.70; calculated 35.71. 


65.52; 9.43. 


The meited 212-213,5° (from acetone). 


ketone. 


vinylacetylene was passed and water, and mercury sulfate were introduced over period 


41.3; calculated 40.8, 


Found 66. 55, 66.77; 11.12, Calculated%: 66. 66; 11.11. 


The melted 214-215° (from acetone). 


Into boiling mixture 840 butyl alcohol, sulfuric acid and mercury sulfate, 282 
was passed with mixing duration hours. 200 water and, small 


MRp 41.14; calculated 40.8, 


The melted 211- 212° (from acetone). 


-B- ketone 


45.52; calculated 45.41, 


The 2,4-dinitrophenylhydrazone melted (from acetone). 


ketone 


Into boiling mixture 150 cyclohexanol, ‘of 10% sulfuric acid and mercury sulfate, 
vinylacetylene was passed, and water and mercury sulfate were added over period 


MRp 48.03; calculated 


The melted 217-219° (from mixed acetone and methanol). 


Methyl- ketone 


Into boiling mixture octyl alcohol, 15% sulfuric acid and mercury sulfate, 


MRp 58.85; calculated 


The 2,4-dinitrophenylhydrazone melted (from acetone). 
The Action Dimethylamine -isobutoxyethyl 


aqueous dimethylamine (30%) sealed ampoule was heated boiling water bath disappearance the 
oily layer, The reaction product was neutralized with hydrochloric acid after which the neutral substance 
was extracted with ether, The free base was separated from the aqueous solution with potash, extracted with ether, 


dried with magnesium sulfate and distilled. dimethylaminoethyl ketone with b.p. 
65-68° was obtained. 


1,4320. 


The picrate melted 107° (from failed give melting depression the well-known 
fashion 


alcohol with 105-108° was separated from the ether solution neutral 


SUMMARY 


was shown alcoholic solutions readily hydrated into the corresponding methyl- 
ketones. 


was established that increasing the molecular weight the alcohol, the yield -alk- 


oxyethyl ketones diminished. alcohol excess the did not substantially 
influence the yield hydration product. 


-alkoxyethyl ketones are readily with amines with the 
ketones, 
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DERIVATIVES. 164 


THE ACTION PRIMARY AND SECONDARY AMINES. 
TETRAHYDRO-4-PYRONES 


Methods were described our previous works for preparing via the hydration 
divinyl ketones and vinylallyl ketones [2] way the the corresponding -alkoxy 


was also well known that the alkoxyl group -alkoxy ketones readily split off under the influence 
primary amines with formation 4-piperidones -Dialkylamino ketones are obtained excellent yield 
the action ketones secondary amines [4]: 


was interest examine the possibility cleavage primary and 
amines, 


The study this reacticn established that the tetrahydropyrone ring readily split the action aqueous 
primary and secondary amines tetrahydro-4-pyrones 60- with the formation the 
ing 4-piperidones and -dialkylamino ketones. 


1,2,5-Trimethyl-4-piperidme (II, prepared the action aqueous solution methylamine 
2,5-dimethyltetrahydro-4-pyrone The reaction aqueous solution dimethylamine with 2,5-dimethyl- 
tetrahydro-4-pyrone gives 2-dimethylamino-5-methyl-5-hexen -4-one 1-Phenyl-2,5-dimethyl-4-piperidone 
was prepared the action aniline 2,5-dimethyltetrahydro-4-pyrone the presence water, 


— 


R=CHy 


The reaction with 2-methyltetrahydro-4-pyrone (IV) proceeds analogous 


the action aqueous solution methylamine this ketone, 1,2-dimethyl-4-piperidone (V) formed, 
while the action aqueous solution dimethylamine gave 1,5-bis-dimethylaminohexan -3-one 


The reaction aqueous solution dimethylamine with (VIL) leads 
the formation 1-dimethylamino-5-methyl-4-hexen-3-one while the action aqueous solution methyl- 
amine this same ketone forms 1.2 which, however, strongly resinified the reaction 
process, 


The reaction product resulting from the action aniline 2,2-dimethyltetrahydro-4-pyrone the presence 
water completely resinified. This same reaction the absence water leads the formation good yield 

4-phenylimino derivative (IX) which, like other imino compounds, readily undergoes acidic media with 
formation the initial 2,2-dimethyltetrahydro-4-pyrone and aniline. 


tetrahydropyrane sodium moist ether: 


(X) 


EXPERIMENTAL 


The Action Methylamine 2,5-Dimethyltetrahydro-4-pyrone. mixtue 
methylamine was heated glass ampoule water bath 60-70° for hours, Excess methylamine was 
distilled off water bath 50° The solution was acidified with hydrochloric acid 
weakly acidic reaction, and the neutral reaction products, which there appeared insignificant quantity, 
were extracted with Organic base was salted out with potash, extracted with ether, dried with sodium sul- 

fate and vacuum distilled, 


The melted 161-162° and did not give melting point depression with known sample 


dimethylamine was heated glass ampoule water bath 60-70° for hours. Excess dimethylamine 
distilled off water bath. The product was acidified with hydrochloric acid and neutral 

substances were extracted with Organic base was salted out with potash, extracted with ether, dried with 


2106 


CH; 


was obtained; The picrate melted 124- 125° and failed give melting point 
depression with known sample [4]. 


reflux condenser metallic bath 130-140° for After the heating was ended, the reaction mixture 
was obtained; 1.5520, The melted 157-158° and failed give depression 
with known sample [5]. 


(24%) was heated glass ampouile 50-60° for duration hours. Excess methylamine was distilled off 
water bath vacuum mm. The reaction product was acidified with hydrochloric acid (1:2) 
eliminate the neutral substances and indicated above. 2.3 1,2-dimethyl-4-piperidone (V) with 


was heated glass ampoule for duration hours Excess dimethylamine was distilled off 
water bath 50° vacuum mm. The solution was acidified with added hydrochloric acid weakly 
acidic reaction, neutral products were extracted with ether, these appeared present insignificant quantity. 
After the treatment, 5.2 1,5-bis-dimethylaminohexan- -3-one with b.p. 84-86° was 
obtained; The picrate melted (alcohol) and give melting point depression with 
known sample [4]. 


methylamine (25 ml) was heated glass ampoule water bath 60-70° for duration 
The reaction mass was treated the usual way. liquid that quickly darkened air and had the 
solution picric acid picric acid), the picrate immediately precipitated. After from 
alcohol, 2.8 the picrate with m.p. 138. 5-139, was 


Found%: 15.59, 15.77. Calculated%: 


The Action Dimethylamine mixture 
amine (24%) was heared glass ampoule water bath 60-70° for duration four hours. The reaction 
83-85° was obtained; 1.4600. The picrate 106-107° and failed give melting point 
depression with known sample 


150-160° for hours, after which the reaction mass was vacuum distilled, -2,2-dimethyl- 
tctrahydropyrane with b.p. 109-110° was collected, 


1.5413; 1.0360; MRp 61.65; calculated 60.92. 


The Hydrolysis 4-Phenylimino-2,2-dime thylte trahydropyra soluticn 15g 
acid was heated water bath 50° for The reaction mixture was saturated with sodium chloride 
and extracted with ether for separation the neutral products hydrolysis, The ether extract was dried with with 
sodium sulfate and after distilling off the the residue was distilled atmospheric pressure, sub- 
stance with b.p. was obtained; The semicarbazone melted 164-165° and failed give 


| 
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The aqueous solution, after separation the ethereal layer, was treated with excess alkali, and the oil 
which separated was extracted with ether, dried with sodium sulfate and was distilled atmospheric pressure, 
substance with b.p. 179-182° was obtained. The hydrochloride melted 198-200° and failed give 
melting point depression with aniline 


Reduction 4-Phenylimino-2,2-dimethyltetrahydropyran Sodium Moist 
water and 150 ether was mixed three-necked flask, supplied with stirrer, mercury seal and 
While the flask was constantly finely divided metallic sodium was introduced such 
manner that the ether continued boil regularly, After complete solution the sodium, water was 
added the reaction mass. The ether layer was separated and dried with sulfate. After the ether was 
distilled off, the hard residue was recrystallized from mixture benzene and 
(X) with b.p. 98-99° was obtained. 


The hydrochloride 4-phenylamino -2,2-dimethyltetrahydropyran was the hydrogen 
solution the base absolute ether, After having been reprecipitated from the alcoholic solution 


SUMMARY 


pyrones, the heterocyclic ring readily cleaved the oxygen atom with formation the corresponding 
and ketones. 


formed. 
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Ya. Slobodin and Blinova 


1913 the first synthesize spirohexane was made Zelinsky and Uedinov [1] the 
scheme 


Bouveault and Blanc reduction the ester cyclobutanedicarboxylic acid led such low yield 
that the authors were not able carry the work conclusion. There were other 


The possibility synthesizing spirohexane according the diagram below was studied the preseat inves- 


tigation. 


Reducnon the ester cyclobutanedicarboxylic acid with lithium-aluminum hydride led insignificant 
yield the diol. Better yields the diol were obtained lithium-aluminum hydride reduction the cyclobutane- 
dicarboxylic acid itself, but they were all low, not exceeding 25-30%. According the third the methods used, 
cyclobutanedicarboxylic acid was converted cyclobutanecarboxylic passing mixture cyclobutane- 
carboxylic and formic acids molar proportions 1:3 over MnO catalyst 400°, cyclobutylformaldehyde was 
obtained with yield 47% the yield 70% was obtained condensa- 
tion this aldehyde with formaldehyde alkaline medium. 


The diol obtained reduction with was crystalline substance with melting 
point 138-139°, while the diol prepared condensation with did not 
crystallize. The diols did not differ the rest their 


The dibromide was obtained the action the diol. The. was obtained splitting 


Intense lines with frequency 1659 were detected the the hydrocarbon, which 
indicated the presence double bonds. Hydrogenation over platinum catalyst established that the hydrocarbon 
added hydrogen quantity one double bond. Cyclopentanone and formic acid were fomed 
ozonolysis, These data confirm structure for the The physical 
the hydrocarbon also with the properties methylenecyclopentane. 
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Formation methylenecyclopentane appears the result which, our synthesis, may 
occur either the stage preparation the bromide from dimethylolcyclobutane under the influence 
the stage formation the hydrocarbon under the influence 


Expansion four-membered into five-membered ring associated with the replacement hydroxyl 
alogen has been observed many authors, Thus, the action cyclobuty!carbinol yielded mixture 
bromides which contained 56% cyclopentylbromide and 44% Demyanov [3] obtained 
cyclopentylbromide the action HBr the very same Tatevosyan, Melikyan and Terzyan obtained 
methylcyclopentylbromide the action HBr methylcyclobutylcarbinol. Kizhner [5] the course study 
the reaction HBr and alcohols containing the cyclobutyl radical established that halogen deriva- 
tives the cyclopentane series are obtained result the reaction. Favorsky and Yakovlev [6] showed that 
tertiary alcohols containing the radical form mixture containing compounds both the cyclobutane 
series and the cyclopentane reaction with 


The data have obtained show great similarity between the synthesis spirohexane studied and the 

the simplest spirane 

was demonstrated the synthesis does not lead appreciable yields spirane, 
and only conducting the reaction the presence compounds which can 
carbon mixture containing spiropentane obtained, But even under these conditions, the yield spiropentane 
considerably lower than the total hydrocaibon yield. The chief reaction product under all circumstances appears 


methylenecyclobutane. 


Cyclobutylformaldehyde 
mixture cyclobutanecarboxylic acid and 84% formic acid was passed 410-420° through 
tube with MnO rate mixture for each catalyst The reaction product was extracted 
with ether, the ethereal solution was dried and the ether distilled off. The crude cyclobutylformaldehyde boiled 
repeated distillation, the aldehyde boiled 113-115° (8); 0.9355; 1.4357; MRp 23.47; calculated 23.56. 


Raman Raman spectrum 
325 (1), 463 (2), 606 (1), 759 (1), 871 (3), 924 (8), 958 (8), 1020 (7), 1055 (2), 1088 (1), 1118 (1), 1158 (2), 
1184 (1), 1218 (2), 1247 (0.5), 1331 (2), 1385 (7), 1445 (10), 1470 (1), 1716 (10), 2865 (3), 2947, 2975. 


Cyclobutylformaldehyde polymerized very readily under the influence calcium After 
tion from ether the polymer consisted small white needles with melting 118.5-120.5°, Found: 254. 


Calculated: 


flask equipped with stirrer, reflux condenser and two dropping funnels, were mixed 34% 
maldehyde and 123 the course intensive there were simultaneously added sus- 
pension 8,3 calcium hydroxide water from one dropping funnel and 15.5 cyclobutylformal- 
dehyde 30° from the After addition the reactants, the mixture was heated 50° for one The 
Ca(OH), precipitate was filtered off after cooling. The solution was neutralized the -addition sulfuric acid. The 
water was vacuum-distilled The concentrated solution was filtered from the salt precipitate and the diol ex- 

with dichloroethane for duration 7-10 After the solvent was distilled off, the diol was redistilled 
The yield product with 134- 140° was 70% theoretical, After repeated redis- 
tillation, the diol boiled 134-136° [1]. 
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62,07; 


solution the ester cyclobutanedicarboxylic acid was added solution lithium- 
aluminum hydride absolute ether such rate that the mixture boiled mildly. Upon completion the addition, 
the mixture was stirred for hours more after which was decomposed with water and then acidified 
the addition sulfuric acid. The aqueous solution was extracted with ether, the ethereal solution dried over potash 
and the ether distilled off. Almost the entire product tedistilled 119-121° (23 mm). Its properties showed 
the starting cyclobutanedicarboxylic acid. The diol was isolated insignificant quantity. 


was added with energetic mixing such rate that the contents the flask boiled weakly. completion the 
addition the acid, the mixture was stirred for minutes more and then the flask containing the mixture was cooled 
with ice water and water was added drops. The ethereal solution was poured off from the 

itate, dried, and redistilled. 


The diol redistilled 143-145° (24 mm), was liquid which crystallized After 
recrystallization from dichloroethane, the diol consisted white silky crystals with m.p. 


1,1- -Dibromodimethylcyclobutane 


20% weight pyridine was added the diol prepare the The mixture was slowly added 
placed flask cooled with ice water. After addition all the diol the mixture was heated The 
reaction product was decanted into cold water, extracted with ether and 


The bromide redistilled 102-104°(23 mm). The yield was 40% theoretical. The bromide darkened 
and split off hydrogen bromide. did not the pure form. 


1.5786; 


Hydrocarbon 


The hydrocarbon was prepared solution 85% alcohol the action zinc powder the dibromide and 
was distilled off was formed. After washing with water the hydrocarbon was dried and over metallic 
sodium, The yield was theoretical 


Raman 


366 w), 412 (1), 538 (4), 578 (2), 683 (1), 723 (1), 772 (2), 850 (2), 889 (4), 923 (1), 957 (1), 986 
1024 (1), 1101 (1), 1177 (1), 1220 1412 (2), 1449 (2), 1453 (2), 1623 1659 (6), 2101 (1), 2872 (4), 
2944 (4). 


0.1865 hydrocarbon underwent hydrogenation. The hydrogen was 57.4 154 mm) 
104.6% that calculated the basis the formula with one double bond. 


Ozonolysis the hydrocarbon. the hydrocarbon was dissoived ethyl Ozonolysis 
was conducted with the mixture cooled The ozonide was unstable and decomposed contact with moist 
After decomposition the ozonide with water, the general acidity was determined with KOH. The 
acid content was 0.266 The content formic acid determined the calomel method was 0.232 


The neutral products the decomposed ozonide were extracted with ether from the alkaline solution and the 
ether distilied off. The 140-142° after one recrystallization from 
test mixture with prepared from melted without 


SUMMARY 


Cyclobutylformaldehyde was prepared passing mixture and formic acids over 
MnO 


1,1- was prepared the condensation with 
alkaline medium and also reduction cyclobutanedicarboxylic acid with 


the action zinc powder 1,1-dibromodimethylcyclobutane under the conditions the Gustavson 
reaction, methylenecyclopentane was Spirohexane was not formed under these conditions. 
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Zelinsky and Uedinov, Russ. Chem. Soc., 45, 842 
Kuivila, Masteson, Am. Soc., 74, 4953 (1952). 
Ya. Demyanov, Russ. Chem. Soc., 42, 837 (1910). 


Kizhner, Chem. Soc., 37, 509, 517 (1905); 40, 676, 1002 42, 1211, 1227 
43, 1149 (1911). 


Slobodin and Shokhor, Gen. Chem., 18, 1145 (1948); 21, 2005 23, (1953). 


(1938). 


Vogel, Soc., 1933, 1028. 


Received April 21, 1953 


See Consultants Bureau Translation, page 133, 267, 
See Bureau Translation, page 2231. 
See Consultants Bureau Translation, page 


2112 


HYDROCARBON SYNTHESIS 


NEW REACTION TETRAHYDROPHTHALIC ANHYDRIDES (PRODUCTS THE DIENE SYNTHESIS) 
WITH PHOSPHORUS PENTOXIDE 


previously [1] described new conversion under the influence phosphorus pentoxide 
anhydrides (addition products the coupling diene hydrocarbons with maleic anhydride) into 
aromatic hydrocarbons. The reaction results the simultaneous the initial 
tetrahydrophthalic anhydrides. 


p-Xylene was thus obtained heating phosphorus pentoxide with 3,6- -1,2,3 
anhydride (obtained turn addition maleic anhydride 


CHs 


CH—CO 


CH, 


The reaction between phosphorus pentoxide and anhydride (from 
methylpentadiene-1,3 and maleic anhydride) led the production m-xylene. 


anhydride (the addition product and 
maleic anhydride) converted into o-xylene under the very same conditions. 


The yields xylenes were respectively 80, and 40% the 


was further established that not only the anhydrides the acid, but also the acids them- 
and their esters are similarly cleaved phosphorus pentoxide, being converted with the loss water and 
bon (and the case the ester, with the off ethylene) into aromatic 


may assumed that the reaction between phosphorus pentoxide and the tetrahydrophthalic anhydrides, 
dehydrogenation initially proceeds with the formation intermediate compounds the corresponding ketenes which 
thereupon undergo decarboxylation, simultaneous redistribution hydrogen within the ring,and formation stable 
aromatic ring, for example: 


The separate stages such reaction course are confirmed reactions acids and ketenes. Thus, for 
example, the conversion malonic acid into diketene heating with phosphorus pentoxide described the 
literature the monoethylester ethylmalonic acid converted the very same reagent into the corresponding 
ketene derivative the ester ketenecarboxylic acid The partial conversion ketene (in the course its 
from acetone) into ethylene and carbon dioxide may serve the decarboxylation 


ketene. 


this case, the conversion the tetrahydrophthalic anhydrides under the phosphorus 
actually passes through stage ketene formation, necessary precondition reaction appears the pre- 
sence hydrogen atoms the and 2-positions the positions the carboxyl groups); the reaction should 
not take place for tetrahydrophthalic anhydrides with groups even one these positions, 


attempt elucidate the mechanism the conversion the tetrahydrophthalic anhydrides into aromatic 
hydrocarbons phosphorus pentoxide, have studied the present work the conversion (under these reaction con- 
ditions) anhydride product the diene synthesis using 
butadiene and citraconic (methylmaleic) was shown that this case, the reaction proceeds normally with 


Thus, the formation aromatic hydrocarbons reaction the tetrahydrophthalic anhydrides acids with 
Phosphorus pentoxide linked with the simultaneously proceeding processes dehydrogenation (of the hydrogen 
atoms the carboxyl groups) and decarboxylation, and not associated with intermediate 


ketene 


= 


EXPERIMENTAL 


1,4,5- anhydride was prepared heating 2,3-dimethylbutadiene- 
After distilling off benzene and vacuum distilling, 19.4 (33%)of the addition product was obtained: 


b.p. (2-3 mm); 1.4780; 1.1052; MRp 50.0. Calculated: MRp 49.79. 


The additicn product and citraconic anhydride (1, 1,2,3, 6-tetra- 
hydrophthalic anhydride) had not been described the 


19.4 (0.1 mole) the trimethyltetrahydrophthalic anhydride stirred Wurtz flask with 
condenser, was added 14.4 (0.1 mole) phosphorus pentoxide and the mixture heated 150° 
initiate the reaction, after whith heat evolved the reaction raised the temperature The hydrocarbon 
gan distill off 290° (in the reaction mass); complete the reaction the mixture was heated degrees 
The hydrocarbon obtained was washed with warm salt with water, 80% sulfuric acid and with water 
until the reaction was neutral, dried with calcium chioride and redistilled over sodium. 


(65%) pseudocumene ‘was obtained: 
b.p. 168.5° (753 mm); 1.5030; 0.8700; MRp 40. 51. Calculated: MRp 40.16. 
Literature data for pseudocumene b.p. (760 mm); 1.5025; 0.8762. 


The isomers pseudocumene, mesitylene (1,3-5- -trimethylbenzene) and hemimellitene (1,2, 
which might produced migration the groups occurred the reaction the starting trimethyltetrahydro- 
phthalic anhydride with phosphorus pentoxide, have constants quite different from the constants 


Mesitylene b.p. 164.6° (749 mm); Hemimellitene [8]: mm); 
1.5132; 0.8949. 


Examination the Raman spectrum the hydrocarbon showed that frequencies coinciding with 
those given Fenske [9] for 


the below are arranged the spectrum the pseudocumene synthesized and the data given 
literature for this The exposure method and the apparatus were described earlier [10]. ‘The intensities 
the lines are given ten-point visual scale. 


Our optical investigations permitted establish the absence admixture and hemimellitene 
the pseudocumene preparation; the very intense lines mesitylene [9]: 570 (0.555), 225 (0.482), 
509 and hemimellitene [9]: 652 (0.627), 225 (0.151), 480 (0.119), (0.168) are 


TABLE 


Obtained the present work From literature data 


215 (13 s), 290 (4), $23 202 (0.047), 275 (0.022), $14 (0,236), 
470 495 (1.5), 556 (35), 663 (1), 686 432 (0.064), 465 (0,198), 490 (0.024), 
718 (12), 746 (50), 805 (1), 871 912 (0.6), (0,296), 603 (0.013), 686 (0.060), 
927 (10), 985 (0.5), 1022 (1.2), 1042 (0.5 s), 716 (0,208), 741 805 
(0.5 s), 1130 (3), 1144 (2), 1161 (2), 871 (0.016), 920 1023 (0.031), 
1192 (1.2), 1212 (1.8), 1247 (1.5), 4122 (0.043), 1147 (0.035), 1186 
1296 (2), 1324 (1), 1380 (7), (10), 1443 (3), (0.040), 1244 1325 (0.015), 
1452 (5), 1582 1621 (10). 1878 1443 (0, 1576 (0.065), 

(0, 200). 


line the region characteristic mesitylene and hemimellitene and the line 1092 
were present the spectrum our preparation pseudocumene but had very insignificant 
sity; the absence the other intense lines and hemimellitene these weak spectrum can not 
ascribed admixture these hydrocarbons, 

The Raman spectrum our pseudocumene preparation was obtained with slit aperture while 
data were obtained with slit aperture which explains some discrepancy the frequency values, 
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SUMMARY 


investigated the mechanism reaction developed conversion into hydrecarbons tetra- 
hydrophthalic anhydrides (addition products dienes and maleic anhydride) the action phosphorus 


was established that this reaction does not include intermediate stage formation ketene system, 
i.e., decarboxylation proceeds simultaneously with dehydration which atoms relation the car- 
groups) participate. 


the reaction phosphorus pentoxide with 1,4, 2,3, anhydride 
2,3-dimethylbutadiene and citraconic anhydride), 1,2, 4-trimetnylbenzene (pseudocumene) was obtained yield 
equal 65% the theoretical and without admixture the isomeric 
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THE REDUCING ACTION SECONDARY ALKYLMAGNESIUM HALIDES ESTERS 


AND ACID CHLORIDES 


Sokolova 


The study the the antiknock properties liquid motor fuel and its freezing point the 
structure its constitutent hydrocarbons necessarily involves the individual with tertiary 
and quaternary carbon atoms. 


leading place among the methods synthesizing branched hydrocarbons occupied the organomagnesium 
synthesis according the classical scheme Butlerov, Zaitsev and Grignard. Its application for the synthesis 
secondary and tertiary alkylmagnesium halides and carboxyl with which give rise steric hin- 
drance, leads anomalous reaction course. 


Many investigations have been devoted the the anomalous reaction secondary and tertiary 
alkylmagnesium halides with esters and acid chlorides (the works Petrova and co-workers, Lapkina and 
co-workers, others). was shown these investigations that the primary reaction products formed 
were ketones the RCOR and RCOR types (where the acid radical and the radical the organomagnesium 
compound products their reduction the secondary alcohol type, and also products esterification, condensation 
and certain other reactions. 


The reducing and the condensing actions bromide its reaction with the ethyl ester 
isovaleric acid investigated the first part the present work, 


Investigation the reaction products showed the presence the final products synthesized, along with un- 
changed ester, about 10% ketone, product its reduction, isopropylisobutylcarbinol, 
and 14% condensation product Which according the data was 


The absence tertiary alcohol the composition and the presence ketone the RCOR’ type 
the reaction products indicated that the reaction stopped the first stage the normal reaction. The 
activity isopropylmagnesium bromide (involved the isolation proportional propylene 


The condensing action bromide the starting material isovalerate— mani- 
fested the formation condensation the acetoacetic type, presumably according the following 
equation 


The structure the formed was demonstrated the cleavage reaction 
and subsequent identification isovalerone among the ketone hydrolysis 


interest compare the action isopropylmagnesium bromide isovalerate with its action isoval- 
eryl acid the second case, the yield reduction products and ester, 
product its esterification with isovaleric acid) was considerably greater and 


the second part the present work, with the object synthesizing compounds with new structures, the re- 
ducing action secondary alkylmagnesium halides tertiary acid chlorides was utilized, and led the formation 
significant quantities secondary alcohols composition 


Selection starting materials for the organomagnesium synthesis had provide for pre secondary 
alcohols branched structure, the hydrocarbon skeleton which corresponded the structure yet unsynthesized 
decanes, Two analogous syntheses were based the following starting products; the synthesis 2,4-dimethyl-4- 


from chloride and isopropylmagnesium bromide and the synthesis 2,2- 
4-ethylhexanol-3 from and bromide. 


result the reaction: chloride with isopropylmagnesium bromide, the secondary 
alcohol obtained with yield about 26% and the primary 
was obtained with yield about 25%, 


The exptected reaction product secondary alcohol molecular was not obtained 
result carrying out second synthesis, which was probably associated with the considerably greater steric 
hindrance caused the the reaction there was detected alcohol 
yield about 24% —this last reduction product the chloride, product its esterification and 
hydrocarbon (3, 4-diethylhexane) formed the coupling two the alkyl halide. this case, 
gation the hydrocarbon skeleton the original compound the expense the alkyl halide 
did not 


EXPERIMENTAL 


Reaction the Ethyl Ester Isovaleric Acid with Bromide 


256 (2.1 mole) isopropyl bromide with 59-60°, g-atom) magnesium shavings, and 
(0.65 mole) ethylisovalerate with b.p. 135° were used reactants. The ester was poured into the ethereal 
solution alkylmagnesium halide. The reaction was conducted temperature which the ether boiled 
The reaction product was fractionally distilled. The approximately 40% the ester that failed react was 
the remaining portion consisted the product anomalous reaction and intermediate products the normal reac- 


tion from which isopropylisobuty! ketone and were isolated 


its semicarbazone which melted sample mixed with did not give 
melting point depression. 


0.8166, 1,4221) via its phenylurethane which melted isolated sample the fraction was oxidized 


with chrome mixture. Isopropylisobutylketone was isolated from the and identified the form 
its semicarbazone with m.p. 142°. 


addition, condensation product with 112-113° (10 0.9284, 1.4322; 59.82; calcu- 
lated 59.28, was obtained yield about 14% the 


order demonstrate its structure the condensation product was cleavage three dis- 
tinct methods: boiling with 10% aqueous solution for hours; with 10% alcoholic solu- 

hours Indication the degree hydrolysis was furnished change the cases treatment 
with alcoholic solution potassium hydroxide heating the sealed tube there was simultaneous 
diminishing the index refracnon from 1.4322 Treatment the condensation product 
with aqueous solution soda without did not cause cleavage. 


The product alkaline hydrolysis had pleasant fruity odor and treatment with semicarbazide gave ex- 
cellent yield crystalline derivative with m.p. 120-121° (according data the literature, the semicarbazone 
isovalerone has m.p. 121° 


Analysis the condensation product and the product its cleavage thus gives basis for 
that our product was 


1.4368, 0.9955; MRp 39.78; calculated 39.77. 
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150 (1.2 mole) isopropylbromide, 26.4 (1.2 g-atom) magnesium shavings, and (0.3 mole) 
methyldiethylacetyl chloride were used the The reagents were added directly and the reaction was 
ducted temperature which the ether boiled weakly. The was decomposed shaking with 
cracked ice, after which the ester was separated and the residue steam distilled. The free acid was eliminated from 
the reaction products with alkali. 


Fractions with boiling points 86-90° and (9.1 were obtained very good 
vacuum distilling the reaction products (at mm). first fraction had portion the fraction 
was acidified with chrome mixture and semicarbazone with 174° was obtained from the acidification 
products. According data the literature the semicarbazone methyldiethylacetaldehyde has exactly this 

elting The first fraction was consequently alcohol, the product 


The fraction with mm) had the following constants: 0.8621. 


naphthylurethane was obtained from the fraction with b.p. 109.5-111° which, after 
from ligroin and alcohol, melted 60°, 


ester with the following constants: b.p. 205°, 4330, 0.8753; 59.34; calculated 59.27, 
was obtained from the alcohol 


Investigation the fraction with b.p. 109.5-111° demonstrated alcohol with the 


Reaction Chloride with Bromide 
(in collaboration with Snegurovskaya) 


103° were taken Two fractions were isolated from the reaction products with boiling points: 112- 


The fraction with b.p. was investigated for content tertiary product 
initial reduction the acid chloride reaction, According the literature, tertiary butylcarbinol alcohol) 
b.p. crystalline phenylisocyanate was obtained with 114°, which indicated the 
alcohol the given 


The fraction with b.p. 91-96° (100 mm) was for its content ester with composition 
saponification with alcoholic solution alkali; after distilling off the unsaponified portion, 
acid was identified the saponification products. The number the fraction with 91-96° 
was 105, which 32.5% ester content. 


assumed that alcohol was present the portion, which was carefully washed with 
water for elimination the alcohol. However, attempted preparation from the unsaponified product 
phenylurethane, and semicarbazone from the product its oxidation with chrome mixture, did not give positive 
results, Evidently the difficulty demonstrating the presence the alcoholic ester component 
explained its great volatility and marked solubility water, 


Further investigation the unsaponified product showed that was the hydrocarbon 3,4- since 


had the following constants: 1.4188. According the literature, has 


SUMMARY 


was demonstrated that the reaction ethylisovalerate with threefold quantity isopropylmagnesium 
brornide leads the formation ketone the type, which partially reduced the alcohol 
the action alkylmagnesium halides. When subjected the action 
bromide, ethylisovalerate condenses form product the acetoacetic type with yield 14%, 


The reducing action secondary Grignard reagents tertiary acid chlorides leads the formation 
considerable quantities alcohol the composition RCHOHR, and was utilized for the synthesis the new alcohol 
The fundamental physico-chemical constants were determined for the latter, and 
the naphthylurethane and acetyl ester derivatives were characterized, 


Contrary indications the literature the steric hindrance caused two ethyl one 
groups the carbon atom position the group [10], chloride, employed 
the synthesis, showed itself capable forming alcohol the composition with yield 26%. 


was shown that -amylmagnesium bromide gives rise the organomagnesium synthesis more 
considérable steric hindrance than the isopropylmagnesium bromide, inasmuch as, the very same synthesis 
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INVESTIGATION THE FIELD COMPOUNDS CONTAINING 
THREE-MEMBERED OXIDE RING 


THE REACTION THE ETHYL WITH ANILINE 


Martynov 


one the preceding communications [1] the investigation the mutual reaction aniline with ethyl 
was described. Addition aniline also proceeds this case according the rule, 
found general, addition aromatic amines glycidic acids with tertiary carbon atom the 
sition. 


approaching the present investigation, were interested not much the question the locus rupture 
the oxide ring acid under the action aniJine, inasmuch this was more less 
clear the basis our preceding works, the question the ease with which the oxide ring opened and 
ticular the possibility conversion indole homologs. 


obtained 8,6 method somewhat different from that set forth 
the literature, namely the action finely divided sodium mixture cyclohexanone with ethyl monochloro- 
acetate. This method was more convenient carry out and gave yields less than the case condensation with 
the use sodium was also established this case that the influence temperature was not 

reflected the yield was taken for granted the literature [2]. United States’ authors ob- 
tained glycidate employing sodium ethylate at.a temperature —80° and their yield reached con- 
ducted the reaction the range and obtained with yield 


conducted the mutual reaction the ethyl -pentamethyleneglycidate with aniline, all the re- 
maining cases, the components sealed ampoule 


dealing with ethyl encountered the oxide ring and 
explained the grounds that the planar structure the five membered ring creates minimumsteric hindrance. 
the presence six-membered hydroaromatic ring, one may expect increased steric hindrance during the addition 
aromatic amines. Actually shown experiment, addition aniline pro- 
ceeds with more difficulty than ethyl 


Consequently, and was demonstrated this case, the steric hindrance groups the 
strongly influences the addition rate aromatic amines acids with carbon atoms the 


the basis all the preceding experiments may ascribe the structure ethyl 
pentamethylenepropionate (I) the addition product aniline ethyl 


The correctness this was verified the fact that the influence concentrated sulfuric 
acid, the indicated compound split off carbon dioxide, which, well known, characteristic property 
a-hydroxy acids and also, was shown our earlier investigations, were able 
obtain conclusive demonstration detecting second fragment the molecule. the very nature the reac- 
tion, 1-anilinohexahydrobenzaldehyde should the second fragment the splitting off carbon dioxide from 
acids. 


Judging our previous investigations, the indicated aldehyde could not stable the given conditions and 
should converted into 2,3-pentamethyleneindole This conversion can depicted following manner: 


utilized for the synthesis 2,3-pentamethyleneindole itself well its homologs, especially since the start- 


transparent colorless When the temperature the reaction mixture rose 95°, evolution carbon 


evident from the scheme set forth, enlargement the ring should take place retrepinacolic rearrange- 
ment, have already observed similar ring enlargement many times, for example the transformation -hydroxy- 
carbazole this case has been exhaustively substantiated and are fully justified introducing this scheme, 
the more so, inasmuch the compound obtained actually agreed its constants with the 
indole synthesized for the first time Perkin and Plant method, starting from the phenylhydrazone 
cyclohe ptanone 


quantitative yield obtained our method, thanks which this method can 


ing products necessary for this are more available than the cycloheptanone required the synthesis accord- 
ing method, 


EXPERIMENTAL 


mixture (0.5 mole) and (0.5 mole) the ethyl monochloroacetate was added 
diops during energetic stirring 11.5 finely divided sodium toluene. the beginning the addition the 
was conducted room temperature, but, soon heating was observed, the flask was agitated cooling 
mixture and further addition the components was conducted such rate that the temperature the reaction mix- 
ture did not rise about Visible separation sodium chloride did not proceed, spite the fact that all the 
sodium disappeared, After the reaction was completed, the mixture was heated minutes water bath; this in- 
duced separation sodium chloride. The reaction mixture was shaken with water, and the toluene layer was 
ted, dried with sodium sulfate and, after distilling off the toluene, vacuum distilled. 


Ethyl distills over the interval 130-131° mm. Yield: (65%). 


Reaction Ethyl Pentamethyleneglycidate with Aniline 


glycidate was heated mixture with aniline sealed for hours The reaction 
mixture was slightly colored when the tube was opened low pressure. vacuum distilling 164-167° 
faintly yellow, very viscous liquid distilled over quantity which constituted 50% the theoretical 
yield, The liquid crystallized the next day. After recrystallization from ligroin was obtained needle-like 


5.15. Calculated 5.05. 


Sulfuric Acid 


with concentrated Mutual solution the substances occurred heating formation 


dioxide bubbles began, which became very intense Heating was not continued above 110°, The reaction 
mass had golden-yellow color. 


After carbon dioxide evolution ceased, the hot reaction mass was poured out ice, crystals 
methylindole were filtered off and washed with water; the yield was quantitative. After recrystallization from 
lute alcohol, flaky crystals with oily sheen and 144-145° were obtained. According the literature, the 
m.p. The nitrogen content agreed with the formula The picrate consisted 
needles with dark brown color and metallic luster, and had am. According the literature, the 


melting point the picrate 


SUMMARY 


The mutual reaction ethyl with aniline was studied, was established 
that the oxide ring glycidic acid opened the atom, and forms ethyl 


indole was accomplished, and appears new method synthesizing the latter. 
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THE MECHANISM THE TRANSFORMATIONS TERTIARY ALCOHOLS THE 
CYCLOPROPANE SERIES UNDER THE INFLUENCE MINERAL AND ORGANIC ACIDS 


IV. THE REACTION DIMETHYLCYCLOPROPYLCARBINOL WITH BENZOIC ACID AND 
WITH DILUTE FORMIC ACID 


all the investigations the field the alcohols the cyclopropane series which con- 
ducted earlier utilized strong acids HCOOH) activating agents. results shewed that 
acidity the medium influences both the isomerization the cyclic alcohols which were investigated into al- 
cchols the B-ethylenic series, and the cyclization these latter into tetrahydrofuran derivatives, which induced 
study the reaction (1) weaker acid primary unsaturated al- 


and its benzoic ester (III) were obtainéd reaction this alco- 
hol with 50% benzoic acid: 


The fractions consisted mixture the cyclic alcohol containing insignificant 
not entering into the reaction, unsaturated alcohol and its ester. reaction with benzoic 
acid considerably more the starting alcohol was transformed than the case the other acids studied, 
spite more prolonged heating hours instead 2-2.5 hours). 


interest that dimethyltetrahydrofuran was not detected the reaction products, The structure the 
ester obtained was demonstrated both hydrolysis and decomposing with the result both cases 
being the formation the primary alcohol the constants which agreed well with the known literature 
was obtained along with the primary alcohol the action 


order elucidate the reaction mechanism was desirable isolate large number intermediate 
products possible. Various acids differing concentrations were used this end. However, the influence acid 
proper the isomeric transformations alcohols could not thus clarified. 


order clarify this question, measured the the acids employed. Reagent acidity most 
influences the cyclization primary alcohols which are derivatives The yield 


Although this table far from complete, nevertheless from that the the the 
medium, the greater the yield tetrahydrofuran 


TABLE 


Dimethylcyclopropylcarbinol 


formic acid, there was obtained significant quantity the hydrocarbon (V) 
small quantity the ester the primary unsaturated alcohol 


Alcohol 


taking greater quantity the alcohol (IV) and more dilute acid, were able obtain, addition 
the hydrocarbon (V) and the ester (VI), certain. quantity the unsaturated primary -phenylpenten 
which could not isolated from its ester view the proximity their boiling 


mixture these two substances was subjected result which there was obtained 2-phenyl- 


‘The formation acetophenone was unexpected, but not accidental, inasmuch was redetected when the 
experiment was explain its formation could assumed that, result the addition mole- 
cule water the double bond the alcohol, formation the occurred, which under 
the reaction conditions into ketone and propyl alcohol detect alcohol were not successful), 

order verify the possibility such reaction miechanism, synthesized 
was, however, completely resistant alkaline solution and heating. can still assumed that acetophenone 
mation proceeds consequence the oxidation the (VII) atmospheric but the entire question 
acetophenone formation during the hydrolysis the ester (VI) remains open. 


evident from the reaction scheme that there tetrahydrofuran derivative the products the action 
HCOOH the alcohol (IV); the primary alcohol MIL) does not isomerize under these conditions. 2,2-Methyl- 


was obtained only the action formic acid ‘the glycol (VIII) 


The fact that the alcohol does not give tetrahydrofuran derivative may possibly result from the acid 
concentration used was obtained the. action the glycol 80% HCOOH), the difficulty 
oxide formation from may explained the presence the molecule con- 
jugated double bond system. Formation cyclic compound calls for disturbance stable system, which 
getically improbable. 


The results the present work and. those presented the three preceding show that the reac- 
tion tertiary alcohols the cyclopropane series with organic acids and with sulfuric acid proceeds the same 
mechanism: the first stage the reaction the cyclic alcohol isomerized into primary alcohol the ethylenic 
series which then undergoes various transformations depending the activating acid. The the reagent influences 
the first stage and the further transformations, 


EXPERIMENTAL 


prepared and purified the usual way was added hot solution 
170 benzoic acid 170 The mixture was boiled with reflux condenser for The hot 
solution was then neutralized with NaOH solution neutral reaction, The reaction products were extracted 
After drying and distilling off the solvent, the residue was initially distilled ordinary pressure and then the 
high boiling point fractions were separated vacuum distillation. The fcllowing fractions were obtained: 1st 116- 
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The first fraction consisted the starting alcohol, the two following mixture cyclic and unsaturated 
alcohol, the fourth primary alcohol 2-methylpenten -2-ol-5, the last ester this alcohol. 


the Substance with 142-144° (10 (6th fraction): The substance boils 


(760 mm); 1.0103; 1.5125; MRp 60.62. Calculated: MRp 


magnesium was taken excess order that there would unreacted bromobenzene remaining the reaction 
products (2.5 and 13.2 8.4 the ester absolute ether was added the 
magnesium compound. The organomagnesium complex was decomposed with water. drying, distilling off the 
solvent and redistilling, fraction was obtained with 0.8570, 1.4460, which agreed its 
constants with 2-methylpenten -2-ol-5, The residue crystallized the distillation flask, The melting point the 
crystaB was 161° (from aqueous alcohol), which agreed with that 


Hydrolysis the ester, Inasmuch the ester was very slightly soluble water, its with 10% 
potash solution yielded result, and was rather conducted water-alcohol solution alkali. the ester was 
conducted stirring and heating for 1.5 hous. The reaction products were extracted with After drying, dis- 


tilling off the ether and redistilling, fractions 75-152° and 152-155° (53%) were The latter 
was redistilled second time, b.p. 151-155°, 1.4470, which agreed with the constants 


Upon acidification the water-alcohol solution, precipitate benzoic acid, m.p. separated out. 


alcohol was boiled while being stirred with HCOOH (1:1) for 1.5 hous. The formic acid was neutralized 


with dry soda, the reaction product was with ether. After drying and distilling off the ether, the residue 
was vacuum The following fractions were 1st 88-90° mm), 10.0 (18. 2nd 138-140° 
mm), 45.0 (63%). 


The fracticn with boiling point 88-90° mm): 9618; MRp 47.13. CyHy 


lated: MRp The constants this fraction agreed with those previously obt 
tained us. 


The fraction with b.p. 138-140° 1.040; 1.5366. MRp 56.84. Cal- 
culated: MRp 


Numerous analyses for and gave results intermediate between those calculated for the alcohol and for its 
ester, The 138-140° fraction mm) reacted energetically with metallic sodium. 


Hydrolysis the substance with 138- 140° the substance was boiled while being 
stirred with 20% solution for days. The products hydrolysis were extracted with After drying 


and distilling off the solvent the residue was vacuum The following fractions were obtained: 1st 120-138° 
mm), 2nd 138- 139° mm), 11.1 The fraction with b.p. 120-138° mm) had strongly pro- 
nounced odor acetophenone and gave precipitate with With the object verifying 
the formation acetophenone, second attempt hydrolysis under the very same conditions was conducted, From 
16,4 substance about acetophenone-containing fractions and 8.1 (58%) fraction with 138- 

mm) were obtained. After distilling the low-boiling fractions for second time, 1.6 (~6%) pure aceto- 

phenone and 1.5 mixture acetophenone and alcohol were isolated from the two experiments, The semicar- 


prepared from the acetophenone gave point depression the semicarbazone known aceto- 


phenone. 


MRp The constants agreed with those earlier obtained for 


alcohol and ether were added phenylmagnesium bromide prepared from 
and bromobenzene, after which the reaction mass was heated for hours and then decomposed with 
water, The ethereal layer was poured off, while the precipitate basic salts was washed with ether, After dry- 
ing and distilling off the ether the residue was vacuum distilled, About the alcohol was recovered 
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unchanged from the reaction; the next fraction crystallized the condenser and receiving flask, m.p. 67-68° which 
agreed with that the last fraction with 200-205° (37 mm) the al- 
cohol used the reaction)— consisted was very thick, viscous, 
transparent liquid which did not crystallize prolonged standing. 


8.88, 


The analytical data indicated that the glycol was evidently contaminated with purify 
more completely were not successful, its viscosity. 


1.8 the glycol was boiled while being stirred for hours with HCOOH. The formic acid was neutra- 
lized with dry soda upon completion the heating. The reaction products were extracted with ether and dried 
The ether was distilled off and the residue vacuum distilled. About (~57%) fraction with b.p. 
102-107° (14 mm) was obtained. 


After was distilled for second time, the substance boiled 102-103° mm): 1.0073; 1.5161; 
MRp 48.56. Calculated: MRp 48.79. 


1.5179. 


Oxidation 1.2 the substance with b.p. 102-103° mm) was 
taken for the oxidation. Decolorization solution proceeded very slowly and continued for days. 1.6 


was used the The manganese dioxide was filtered off and washed with hot water. The 


filtrate was evaporated small volume and acidified with sulfuric acid, The oxidation products were extracted 


with ether. After drying and eliminating the ether with vacuum, there remained white crystalline residue with 
m.p. The crystalline lactone obtained dissolved excess ammonia being heated. The excess 
ammonia was driven off. Into the resulting ammonium salt solution was poured concentrated solution 


and the silver salt precipitate was filtered off, washed with water and dried vacuum 


The analysis agreed with that. the salt acid, 


Heating with 20% potash The experiment was con- 
ducted with the object exploring the possibility acetophenone formation result the alkaline hydrolysis 


the formic ester. glycol was heated and stirred for days with 20% solution potash. The glycol was 
recovered acetophenone was detected. 


was the reaction with 50% benzoic acid, only un- 
saturated primary alcohol and its ester are formed, 


was demonstrated that the reaction with formic acid, the 
hydrocarbon, phenylcyclopropylethylene, and mixture unsaturated primary alcohol and its ester, with 
boiling points close together, are 


col was and was shown that 
hydrofuran formed heating with formic acid, 


was established that the reaction tertiary alcohols the cyclopropane series with organic acids and 
with sulfuric acid proceeds the same mechanism. 
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THE MECHANISM THE TRANSFORMATIONS TERTIARY ALCOHOLS THE 
SERIES UNDER THE INFLUENCE MINERAL AND ORGANIC ACIDS 


THE REACTION WITH HYDROCHLORIC ACID. 
AND METHYL-n-BUTYLCYCLOPROPYLCARBINOL WITH PHOSPHORUS TRICHLORIDE THE 
PRESENCE PYRIDINE 


conducted one the field tertiary alcohols the cyclopropane series 3}, 
established that peculiar allyl rearrangement involving migration halogen atom the and opening 
the three-membered ring takes place halides this series, Upon heating the resulting halides with 
solution potash, they are reconverted into the initial cyclic 


explain these conversions the following mechanism was tertiary cyclic chloride formed 
the reaction cyclic tertiary alcohol with hydrochloric acid, which then undetgoes the rearrangement indicated 


above, hydrolysis the unsaturated primary chloride that being formed, migration the chlorine atom the 


proceeds with formation tertiary chloride which subsequently and the 
cyclic alcohol. 


However, neither during the action hydrochloric acid nor the the unsatura- 
ted chlorides, were tertiary chlorides detected. 


The first the rearrangements indicated above was studied for 
and dimethyl- and methylethylcyclopropylcarbinol. The second rearrangement was studied for the two latter alco- 
hols during the hydrolysis the chloride obtained from did not succeed 
obtaining the original cyclic alcohol view the readiness with polymerized alkaline 


The present work was undertaken the one hand, order extend the above indicated reaction more 
complex homologous tertiary alcohol the cyclopropane series, and the 
other hand, order obtain the intermediate reaction products cyclic chlorides, demonstrate that 


they isomerize into unsaturated primary chlorides with open chain carbon atoms and confirm this our postu- 
lated reaction 


Methylbutylcyclopropylcarbinol was prepared the action butylmagnesium bromide 


The action dilute hydrochloric acid (1:1) room led the primary unsaturated chloride 
the structure which was proved ozonization, which process yielded 
propionic acid and methylbutylketone. addition this, thanks the presence the group adjacent the 
tertiary alcoholic group the cyclic alcohol, the formation the hydrocarbon 2-cyclopropylhexene-2 proceeded 
with resultant splitting off hydrogen chloride from the original primary cyclic chloride being formed. oxida- 
tion the hydrocarbon with solution, acetyltrimethylene and acid were isolated, These results in- 


dicated that the action hydrochloric acid methyl-n-butylcyclopropylcarbinol, exactly the same 


ment proceeds for all the other alcohols investigated, 
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The obtained was subjected hydrolysis with boiling 10% solution potash for hours; however, 
only unchanged chloride was isolated. The hydrolysis was successfully accomplished only heating the chloride 
with 25% water alcohol solution KOH. From the reaction products unsaturated primary alcohol was isolated 
-3-ol-1 (V)— the normal hydrolysis product the chloride, and the product elimination 
chloride from the chloride 1,3-diene hydrocarbon 4-methyloctadiene-1,3, 


CH, 


CH, 


and acrylic acid were obtained ozonization the alcohol The 
polymerized into rubber-like polymer heating water bath with maleic anhydride. 


. 


Thus, formation the cyclic alcohol did not occur during hydrolysis the chloride The very difficulty 
the hydrolysis the chloride itself showed that its isomerization into the chloride did not. occur, since 
the similar case the hydrolysis the tertiary chloride proceeded readily, and this was also observed for chlor- 
ides obtained from the dimethyl- and 


Using model, studied the formation the from the 
tertiary alcohols the cyclopropane series under various conditions ~in the presence concentrated and dilute 
(1:1) hydrochloric acid room temperature, and also the presence phosphorus 
intermediate reaction product— was not once detected, 


Ya. Slobodin and Shokhor [4] employed the method Bouis which phosphorus tribromide 
the presence pyridine acted vinylalkylcarbinol, prepare the cyclic bromide and chloride corresponding 
the secondary alcohol methylcyclopropylcarbinol, desiring thus avoid addition the double bond the hydrogen 
bromide which always isolated greater lesser extent the reaction alcohols with 


Actually, during the action addition the single primary 
monochloride, obtained 1,3- -diene dichloride formed the addition the triple con- 
ducting the reaction the presence pyridine, Slobodin and Shokhor obtained result the action 
methylcyclopropylcarbinol mixture cyclic and unsaturated bromides, and the this alcohol 
obtained cyclic with small admixture unsaturated tertiary cyclic bromide was obtained 
Lipp [6] the action diphenylcyclopropylcarbinol. The stability this bromide may explained 
the presence two phenyl radicals. were not successful obtaining cyclic chloride the action 
the presence the reaction products consisted the unsaturated chlor- 
ide and the hydrocarbon (IV). Formation the cyclic hydrocatbon showed that the presence hydro- 
gen chloride split off from the cyclic chloride which being formed. studied the reaction and pyridine 
with methyl-isopropylcyclopropylcarbinol and here also obtained the unsaturated chloride, 2,3- 
and the cyclic hydrocarbon trimethylcyclopropylethylene 


CH, 


readiness ydrocarbon formation evidently explained the fact that these chlorides the 


group adjacent CH, and groups which makes possible the off from molecule 
these 


order avoid, insofar possible, the formation hydrocarbons, resolved let act dimethyl- 
cyclopropylcarbinol the presence this case succeeded selecting suitable conditions and ob- 
tained two chlorides: one, the usual unsaturated chloride, the other with b.p. 30° lower, resistant 
KMnQ, solution, and with Raman spectrum which was detected the intensive frequencies 1190 and 870 
characteristic the ring. 


simultaneous formation both chlorides indicates that under the conditions the reaction the cyclic 
chloride still partially polymerized into the unsaturated chloride. The faintest traces moisture can bring about 
this isomerization during which the lower boiling fraction, repeated redistillation converted into the 
boiling unsaturated chloride. hydrocarbon was detected the reaction products, 


The results obtained thus confirm the correctness the general mechanism postulated for the formation 
unsaturated primary chlorides from tertiary alcohols containing the cyclopropyl radical, way intermediate for- 
tertiary cyclic chloride. 
EXPERIMENTAL 
Gulyaeva 


was prepared from butylmagnesium bromide and 
contrast methylisobutylcyclopropylcarbinol and methyltertiarybutylcyclopropylcarbinol, the yield was 
smail, this alcohol under these conditions was obtainedin yield 


mm); 0.8762; 1.4463; MRp 43.28. Calculated 43.74, 


gens 

Reaction .Methy Ibutylcyclopropylcarbinol with Dilute (1:1) Hydrochloric Acid 


which the reaction products were separated from the aqueous layer, washed with water, dried with CaCl, and vacuum 


distilled, Two fractions were isolated: with 52- 53° mm), (31%) and 2nd with b.p. 82-83° 
(15 mm), (43%). 


The fraction with b.p. (15 mm): 0.7929; 4500; MRp Calculated: 


2.8 hydrocarbon was oxidized with solution. 5.6 salt went into the oxidation. 
The MnO, was filtered off and extracted with ether while being heated, Neutral products were distilled off from the 


aqueous solution; the first drops the distillate gave abundant precipitate with solu- 


tion, The m.p. was 144-145° (from alcohol), The very same product was also obtained from the etheteal extract, 
The precipitate gave melting point depression with the obtained from known 
The aqueous salt solution was concentrated water bath, acidified with dilute and extracted 


with ether, The acid remaining after distilling off the ether was treated with ammonia solution while being heated 
water bath; the excess ammonia was removed AgNO, solution was added the ammonium 


salt solution obtained, the precipitated salt filtered off, washed with water, alcohol, and analyzed, 


MRp 48.81. 


‘ 


Ozonization the chloride For the ozonization, 3.6 the chloride was taken and dissolved 
chloroform, The ozonide obtained after elimination the solvent was decomposed with water while being 
heated water bath. The aqueous solution obtained was neutralized with the neutral products were 
steam distilled. The boiling point the isolated neutral product was determined Sivolobov's method equal 
127°, and 2,4-dinitrophenythydrazone with 106° was cbtained, These data agreed with those 
The aqueous salt solution was acidified with dilute sulfuric acid and extracted with After drying 
and distilling off the solvent, the acid products were vacuum distilled, fraction was isolated with b.p. 90-93° 
(11 mm), which quickly The melting point the crystals was 40°. sample mixed with known 
propionic acid gave melting point depression. other ozonolysis products were obtained addition to. 


alcohol were boiled while being stirred for hours, after which the upper layer ceased give the Beil- 
stein halogen reaction. The upper layer was separated and the aqueous layer was extracted with after drying 
and distilling off the ether the products hydrolysis were vacuum distilled. The fractions obtained were: 1st 
60-62° (25 mm), 2nd b.p. 91-95° 4.6 large quantity resin remained the distillation flask. 


The substance quickly decolorized solution and did not give hydroxide order demonstrate 
the presence conjugated double bonds which was suggested the heightened molecular refraction, attempt 
was made condense the hydrocarbon with maleic anhydride. 0.88 hydrocarbon was heated with 0.69 
maleic cooling homogeneous, transparent, rubber-like product The data obtained permit 
assume that the hydrocarbon formed consisted 


sub.: 19.5 CH, (14°, 162 mm). number Calculated number 


view the small quantity substance present, did not succeed purifying sufficiently from hydro- 
carbon determination the percentage hydrocarbon gave exaggerated 


12.67. 


Ozonization the alcohol with b.p. 91-95° (15 mm). the substance was ozonized 


After eliminating the solvent the ozonide obtained was decomposed with water while being heated water bath, 
After neutralizing the solution with soda the neutral products were steam distilled. The product isolated gave 2,4- 
with m.p. 106° which coincided with that The aqueous solution 
salts was acidified with dilute sulfuric acid and extracted with After drying and distilling off the solvent, 
the acid liquid remaining was heated water bath with ammonia until Excess ammonia was evapora- 
ted off. solution was added the ammonium salt solution obtained. The salt precipitate was analyzed, 


Presence Pyridine 


view the ease with which tertiary chlorides with resultant formation hydrochloric acid 
and consequent isomerization the tertiary chloride into unsaturated chloride with open chain 
carbon atoms, the method employed Slobodin and Shokhor These authors treated the reaction 
products with ice water dissolve and extracted the lorides and bromides subsequently obtained with ether. 
avoid the faintest traces moisture, which can cause the hydrolysis the chloride, blended the active liquid 
reaction products with thick mass but, spite these precautions, did not succeed obtaining 


stirred cylinder with stirrer and cooled with ice water, Upon completion the addition, the reaction 
ducts were left stand for hours, after which the liquid was blended with and dried with Na,SO, overnight, 
vacuum distillation, two fractions were obtained, agreeing properties with with 
1.4555 and 2-cyclopropylhexene-2 with 1.4490, 


: 
. 


The experiment was several times and each time with several the conditions varied, but only the 
products described above were obtained result, 


sence 


tion was conducted while being cooled with ice water. Upon completion the addition, the liquid was blended with 
solid mass and dried with The experiment was repeated times. these cases, the 
tillation products the upper parts the fractionation column consisted droplets water, the 
fractions were not formed, and only the unsaturated chloride was Several drops pyridine were added 
addition the product obtained after blending with the last experiment. the following day when 
substance was distilled there were obtained two fractions: 1st with b.p. 3.6 (12.2%) and 2nd 


could not fractionally distilled because all distilled with the following fraction 


The substance obtained did not react with and contained admixture hydrocarbon; determination 
the percentage composition chlorine gave very good results. 


0.1108 substance: 1360 Agcl. 0.1027 substance: 13.57 benzene: 0.315°, Found 


confirm the cyclic nature the chloride, the Raman was determined: 


339 (3), 367(2), 499(3), 515(2), 541(1), 135(3), 768(2), 823(5), 858(3), 


870(6), 1016(1), 1030(2), 1190(8), 1668(1), 1686(1), 1693(2), 1702(3), (frequencies 


The second agreed its properties with the chloride 


Golovacheva 


Presence Pyridine. 


The reaction was conducted while the reactants were cooled with ice water. Upon completion the reaction the 
upper layer was carefully blended with and dried with was fractionally distilled into the two 
fractions: 1st 133-158°, 0.7 2nd 3.5 


The data obtained gave basis for assuming that the substance with 133- 158° consisted mix- 
ture the chloride with the hydrocarbon which 
may formed via splitting off (under the influence pyridine) hydogen chloride from the unstable cyclic 
chloride which being formed, 


Ozonization the chloride with 168°, 2.5 the chloride chloroform was taken for 
ozonization. After elimination the solvent the ozonide was decomposed with water, The solution was neutral- 
ized with soda. The neutral products were steam distilled and with solution 


ine, The precipitate m.p. (from which agreed with that 


ether extract was made from the acidified aqueous saltsolution. After drying and distilling off the 
ether, the residue was vacuum The acid boiled 112° (25 mm) and congealed the receiving flask; 
m.p. 38-39°, sample mixed with known acid gave melting point depression, 


SUMMARY 


the reaction with both dilute hydrochloric acid and with. 
Phosphorus trichloride the presence pyridine, unsaturated primary chloride 4-methyl-1-chlorooctene-3 


and cyclic hydrocarbon are formed. 


Methylisopropylcyclopropylcarbinol converted reaction with phosphorus the presence 
pytidine into the unsaturated primary chloride with admixture hydrocarbon 
which may have structure. 


upon reaction with phosphorus trichloride the presence pyridine yields 
two chlorides: cyclic chloride and unsaturated chloride 
the cyclic hydrocarbon isomerizes into the unsaturated the traces moisture, 


The preparation and its isomerization 2-methyl- 5-chloropentene-2 
confirm the the mechanism proposed for the reaction tertiary alcohols the cyclo- 
LITERATURE CITED 
Favorskaya, Gen. Chem., 11, 1246 (1941). 
Favorskaya and Sh. Fridman, Gen. 15, 421 (1945). 
Ya. Slobodin and Shokhor, Gen. Chem., 22, 208 
Bouis, Bull. Soc. chim., (4) 41, 1160 (1927). 
Lipp, Ann., 499, (1932). 
Bruylants, Bull. chim. Belg., 36, 156 (1926). 


Received July 1953 Zhdanov Leningrad State University 
Favorsky Laboratory 


See Consultants Bureau Translation, page 1553. 
See Consultants Bureau Translation, page 259. 


2134 


THE REACTIONS CERTAIN AROMATIC COMPOUNDS MERCURY, TIN AND LEAD 


WITH CARBON TETRACHLORIDE 


Oldekop and Moryganov 


The reaction carbon tetrachloride with mercury diphenylate, depending the conditions, goes various 
tions, The formation chlorobenzene, hexachloroethane and phenylmercuric chloride proceéds photoreaction 

2]. The direction the process changed initiating the reaction with the addition benzoyl peroxide: 
chloride and benzotrichloride are formed 4]. Exactly the same sort reaction proceeds upon 
heating the components above was well known that other organometallic compounds, such 

and reacted with carbon tetrachloride light analogously mercury diphenylate 


Upon the reaction benzoyl peroxide with lead and tin carbon there 
takes place the dearylization the organometallic compound and the reaction products always found benzoic 
acid, though the production the latter remains unexplained, With the object clarifying this point the present 

work initiated the reaction addition acetyl peroxide. The appearance benzoic acid the hydrolysis 
products this case would have indisputably indicated the formation benzotrichloride the expense the 
organometallic compound. However, upon heating the above indicated lead and tin derivatives with carbon 
tetrachloride with the addition acetyl peroxide, the reaction only proceeds between the acetyl peroxide and carbon 
tetrachloride, while the and are isolated unchanged from the reaction mixture, 


the other hand, wished verify the difference between the thermo- and the case 
other aryl mercury derivatives. With this object chose well known that the photo- 
reaction and -dinaphthylmercuries [7, with carbon tetrachloride, naphthylmercury chloride, hexachloro- 
ethane, naphthalene and resinous substance are Formation naphthalene and resin explained dis- 
proportionation the radical, which did not react with carbon tetrachloride. was also known that the 
naphthyl radicals obtained decomposition the naphthoyl peroxide the carbon 


During the progress the thermal reaction dinaphthylmercury with carbon tetrachloride, 
that the process splitting off the radical proceeds considerably more readily than that the phenyl 
cal, the reaction products the demonstrated mercuric chloride, 
naphthalene and resinous substance. The reaction proceeds according the equation 


Chloronaphthalene was not found the reaction 


Upon raising the temperature there takes place complete the with 
formation mercuric chloride and calomel. 


Thus, may assumed that the thermal reaction carbon tetrachlonde with aryl derivatives 
proceeds such general equation 


The direction the thermal reaction distinct from that the photoreaction, 


Reaction peroxide with carbon tetrachloride the presence tin, bottomed 
flask, supplied with condenser with ground joint and dropping funnel, were mixed tin and 
carbon tetrachloride. The reaction mass was heated the boiling point carbon tetrachloride and through the 
dropping funnel, the drawn-out end which was placed under the layer, was introduced over 
hours, 8.8 peroxide 150 carbon tetrachloride, After the peroxide, heatng was 

for hours the end the heating, test for peroxide gave negative result, After off 


Sheer and Malysheva the experimental work, 


7 


TABLE 


the carbon tetrachloride water bath, the residue was steam distilled. Hexachloroethane quantity 4.9 
with m.p. 186° was isolated, and gave melting point depression mixture with pure hexachloroethane, 


The residue after steam distillation consisted tin with m.p. 225°, sample mixture with 
pure tin melted same temperature. Its weight was equal 9.43 94.3% the quan- 


tity. 


Reaction acetyl peroxide with carbon tetrachloride the presence tetraphenyl The was 


conducted analogously the experiment with tin. 4.0 lead and 4.0 acetyl 
were taken carbon tetrachloride. The acetyl peroxide was slowly dropsover hours with 


subsequent heating for hours. After completion the reaction the filtered precipitate proved 


lead with m.p. sample mixed with pure tetraphenyl lead point depression. 


The total weight the tetraphenyl lead recovered from the reaction was 92.5% the inital 
Hexachloroethane was sepatated from methanol; its weight was equal 


heating furnace 5.0 a-dina phthylmercury and carbon tetrachloride sealed glass 
tube inserted iron tube. thermometer was placed the. between the iron tube and the electric 
mace, The duration heating varied from hours (see the table), the temperature was held limits 160 
230°. Upon completion the reaction, the tube was opened, The most resinification was observed 
experiments and there was noticeable evolution HCl, The precipitate was filtered off and 
washed with hot benzene. From the filtrate was chloride; after repeated recrystalliza- 
tion from benzene had m.p. 188°. melting point depression was observed mixture with pure 
mercuric chloride. The part the precipitate that was insoluble benzene, consisting mercuric chloride and 


calomel, was repeatedly washed with hot water and the divalent ion was determined the water its con- 


version into 


Products the 


naphthalene acid 


mercuric 
chloride 


The part the precipitate remaining after removal the chloride. consisted calomel. The 
trate obtained after isolating chloride, mercuric and calomel, was rendered alkaline 
with NaOH and steam distilled. After distilling off naphthalene with 80° collected the 
condenser, sample mixed with pure naphthalene melted the very The residue from the 
steam was filtered off and subsequently acidified with mineral acid; a-naphthoic acid with 
160-161° was isolated. sample mixture with pure acid gave depression the 


conclusion, express deep gratitude Prof. Razuvaev for continuing interest and valuable 


SUMMARY 
Acetyl does not initiate the reaction between derivatives tin and lead and carbon 


During the thermal reaction with tetrachloride sealed tube 150° 
there takes place formation q-naphthylmercuric chloride, and naphthalene. raising 
thé temperature 200° and higher, complete dearylization the mercuric chloride and 
calomel 
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7 
ment ing mercuric calomel 
(togethe 
sin) 
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REACTION ASYMMETRIC MERCURY COMPOUNDS WITH PHENOLS 


One with his co-workers [1, showed that aryl and alkyl compounds mercury the general formula 
are capable mercurating phenols with formation mono-, di- and trimercurated derivatives, was 
interest study the behavior reactions with phenols asymmetric compounds mercury containing radicals 
with varying reactivity the Nesmeyanov and Kharasch series. With this object, the 
mercury methylphenylmercury (II) and with the following phenols were studied: 
m-nitrophenol, 10) 2,4-dinitrophenol, 11) 2,4 12) 2,4,6- 
14) p-chlorophenol, and 15) 


the reaction asymmetric compounds mercury with unsubstituted (including phenol), the 
case symmetic mercury compounds, evolution metallic mercury observed with formation the correspon- 
ding hydrocarbons: The following series rates mercury from 
heating with unsubstituted phenols for hours was 


(31.3%) (26.8%) (6.3%) 


The influence the nature the organic radicals entering into the composition the asymmetric mercury 
compounds the rate the reaction with phenols was further studied. The following series order amount 
evolved was obtained for hours heating 100° with 


(54.8%) (24.9%) (22.2%) 


These results were excellent agreement with the the 
series 


where the most electronegative appears 


the study the reaction with phenols was shown that asymmetric compounds mer- 
cury, just the symmetric, can mercurate phenols with this difference:that the RHg’ enters into the phenol benzene 
ring containing the least reactive radical. Thus, the phenols with and 


derivatives are formed containing the radical where the radical linked with the mer- 


atom, and the corresponding naphthalene isevolved. the with phenols phenol 
studied consider possible assume the following free-radical mechanism (for example with 


mercury): 
spite the general character the reactions with phenols, differences were success- 
fully established,depending the nature and number substituents the benzene ring the 
the nature the radicals linked with the mercury Increasing number nitrogroups the phenol mole- 


cule lowers its reactivity, which evident for example which gives with p-nitrophenol exclu- 
sively dimercury derivative, with with gives mono- and dimercury and with 
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similar regularity observed with accumulation bromine the molecule.- the other hand, 
accumulation hydroxy groups phenols increases the reaction With phenol there formed monomercury 
derivative, while with resorcinol —di- and trimercury derivatives, 


all cases reactions with substituted phenols the most compound appears 
EXPERIMEN TAL 


Methyl a-naphthylmercury was synthesized the method Freidlina, Nesmeyanov and Kocheskov 
starting from and with yield 50% the theoretical. Methyl-a-naphthylmercury was 
obtained the form fine colorless shining crystals with 82° (84° according the literature 


compound the action gave result that proved negative. 


was transparent liquid. view its instability, was identified conver- 
sion into the methyl mercury chloride, with test mixture melted 170° 171° 
according the literature). 


was obtained the Kharasch and Marker method the reaction 
and consisted white, shining crystalline leaflets with 110-112° with 
position (according data the literature, m.p. with decomposition). 


0.0504 sub.: 2.48 0.1 Found 49. 20. Calculated 49.59. 


All experiments involving the study reactivity were conducted via heating mixture the substance 
sealed glass ampoule thermostats with sensitive temperature regulators. 


Reaction Methyl-a-naphthylmercur (I) and Methylphenylmercury with Phenols 


all the expenments the batches mercury compounds and phenols equaled 0.3 the temperature was 100 
and 130° and the duration the reaction was 3-6 hours. Naphthalene benzene were observed evolved and 
were identified the usual way. 


After recrystallization from alcohol, 0,15 yellow crystals with m.p. 168- 
170° was isolated (a) 


The substance obtained was cleaved the action the cold with formation p-nitrophenol 
with 113-114°, test mixture melted 114°, and the 168- 169°, test mix- 
ture 170° (170° according the literature). 


The compound obtained treatment with bromine (in solution bromide) was cleaved with 
formation with m.p. 130° according the literature). The ion 


was formed aqueous solution, The new compound obtained was, -methylmercuric-4-nitro-1- 


and (II) with m-Nitrophenol. 0.18 yellow crystals with m.p. 


(b) with 2,4- 0.15 yellow substance was obtained 
with m.p. 99-102° after from alcohol, 


and with 2,4,6- Trinitro 0.18 yellow crystals, soluble alcohol, was obtained; m.p. 


125- 
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and with p-Bromophenol. 0.16 white shining crystals with m.p. 126-128° was isolated, 


The compound obtained was readily cleaved alcoholic solution with formation p-bromophenol 
with m.p. 62-63°, test mixture melted 63°, and the chloride had m.p. 
bromination the substance obtained with bromine (in solution potassium bromide) with 
m.p. 78-79° was (78.79° the Thus, the substance obtained was 


(I) and with 2,4,6-Tribromophenol. 0.48 shiny crystals with 120-121° was: obtained, 


The compound was cleaved alcoholic solution with formation tribromophenol with m.p. 
95-96°, test mixture melted 96°, and the methylmercuric chloride had m.p. 169-170°; test mixture 
melted 170°, the action (in potassium bromide solution) with m.p. 
115-116° was isolated (m.p. according the literature). Thus, the compound obtained consisted 
3-methylmercuric-2, 4,6-tribromo-1-hydroxybenzene. (c). 


and with Resorcinol. 0.1 insoluble infusible substance with light, rose 
color was isolated. 


(c) with 0.12 fine white shiny crystals with m.p. 116- 118° 
was obtained. 


with 2,4-Dichlorophenol, 0.14 fine, white crystals with 108-109°, soluble alcohol, 
was obtained, 


10) and with p-Cresol. 0.2 white, crystalline substance with m.p. 124-126° was. obtained. 


11) with Phenol. 0.12 yellow crystals, which after recrystallization from benzene had 
190-110°, was obtained. 


Reaction Phenyl-a- with Phenols 


The batches mercury compounds and phenols amounted 0.3 The experiments were 100 
and 130°, and lasted for 3-6 hours. Naphthalene was evolved all cases. 


12) with p-Nitrophenol, 0.14 yellow crystals, insoluble and infusible 250°, was isolated, 


alcoholic cleaved with formation p-nitrophenol, m.p. 114°, (test mixture melted the 
the phenylmereuric chloride had m.p. text mixture,m.p. 
13) with 2,4, After from alcohol 0.12 yellow crystals with m.p. 
157° with decomposition was isolated, 


39.67. 


with p-Bromophenol. 0.26 white, insoluble and infusible substance was 


55.25. 


The substance was cleaved alcoholic with formation with test 
mixture melted 63°, and the phenylmercuric chloride had and test mixture melted 250°, 


the action bromine (in potassium bromide solution) the substance was cleaved formation 2,4,6- 
tribromophenol with m.p. test mixture melted 92°. The compound obtained consisted 
2,6-diphenylmercury -4-bromo-1-hydroxybenzene 


15) with 2,4,6-Tribromophenol. light, rose-colored, finely crystalline substance, with 
m.p. 174-175° with was obtained. 


16) with gofa reddish-brown crystalline substance with 132° decom- 
position), insoluble organic solvents, was 


which were insoluble and infusible were obtained. 


SUMMARY 


compounds mercury the type upon reaction with pyrogallol, hydroquinone and 
naphthol are decomposed with deposition metallic mercury. and formation and 


Upon reaction and with substituted phenols the formation new organomer- 
cury the general formula and also benzene and naphthalene occurs. 


vatives with various phenols was described. 
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SYNTHETIC INVESTIGATIONS INDOLE DERIVATIVES 


THE SYNTHESIS ESERMETHOLE, HOMOESERMETHOLE, AND HOMOESEROLINE 


investigating the relation between structure and physiological activity any substance generally 
very great interest consider compounds only slightly different from the initial molecule, since greater variation 
the structure ordinarily does not permit the influence separate structural details determined, This 
true, particular, the eserine-like compounds, Determination the influence configuration, and the dimen- 
sions the sec ond heterocyclic ring the eserine molecule, activity presents considerable theoretical interest. 
The simplest and most convenient method studying this matter synthesize the racemic alkaloid and also its 
cyclo-homolog, and compare the activity the synthetic substance with the activity natural 


Given the preparation racemic eserine, accomplished the synthesis -esermethole 
previously developed method for closing the second heterocyclic ring similar molecules 


benzylidene derivative which readily hydrolyzed aqueous alcohol the monomethyl amine,hydriodide The 
amine reduction with sodium and butanol gave, yield, which did not react with acid 
chlorides and consequently was not secondary amine. 


However, this substance (picrate m.p. 150°, picromethylate m.p. 175-177° which regarded the racemic 
esermethol (III), differed from the methyl ester racemic eseroline described the literature m.p. 
picromethylate and Therefore, prove its structure subjected the 
ate.of our esermethole oxidation alkaline medium. The dehydromethinated base isolated result this 
much such reaction sequence characteristic compounds possessing the eserine tricyclic system[4, 5], the 

the same time that the structure the base obtained the investigators was not substantiated, and can 
assumed that was not tricyclic compound, 


Actually, the previously described was prepared noresermethole, 
tained turn two distinct methods, and the bases synthesized these methods were directly identified 
form salts, However, was subsequently shown experimentally for one these synthetic methods that did not 


lead the formation tricyclic compounds the esetine series ought noted with the 
other synthetic method that noresermethole was obtained result the hydrogenation cyclic amidine 
conditions that did not exclude the possibility reduction ‘of the third ring (cf. 


Just the synthesis eserine (V) eseroline (VI) necessary starting material [7], prepare the cyclo- 
homolog the natural alkaloid, homoeserine the presence the corresponding phenol (VIII) 


du, 


proceeded obtain the way the ether (XII) which was synthesized. accord- 
ing the scheme set forth below. 


CH, 


CH, 


hydrolyze homoesermethole (XII), the base its hydrobromide was subjected treatment with hydro- 
hydrochloric acid, and the concentration acid, the temperature, and the length heating were 
turned out that homoeseroline cculd not successfully obtained this method, since de- 
proceeded only under conditions which led the formation inseparable mixture substances, 
Attempts cleave the ether bond homoesermethole heating with aniline hydrochloride [9] anhy- 
drous aluminum chloride gasoline (b.p. [10], were equally unsuccessful. Therefore, the synthesis 
more readily homoeseroline undertaken; the ether (XVI) was chosen 
such compound, since was, like all acetals, stable enough alkaline, and readily decomposed acidic media 
Thanks this, proved possible conduct the hydrolysis under conditions which homoeseroline was 
formed without undergoing further changes, and under could 


. 


one (XI) was hydrolyzed with the aid 50% 
hydrobromic acid, and the aminophenol (XIII) formed was treated with calculated quantity the methyl ester 
chlorocarbonic acid. The urethylan thus obtained (XIV) was converted the sodium phenolate, which gave the 
secondary amine (XV) reaction with chloromethyl ether toluene and subsequent saponification with 
alcoholic alkali. The secondary amine (XV) reduction with sodium and butanol was dehydrogenated the 


ether (XVI), and this was hydrolyzed brief heating with hydrochloride 
into the homoeseroline 


EXPERIMENTAL 


was mixed with 5.3 (1.02 mole) freshly distilled benzaldehyde; al- 
most instantaneous evolution heat occurred and the mixture became turbid from separation After 
standing for hours room temperature, the reaction mass was heated minutes water bath and the water 
evaporated off vacuum. the residue was added (1.29 mole) met: iodide and the mixture was 
heated boiling water bath for hour; another (0.29 mole) methyl iodide was added, and the heating con- 
tinued hour more. Excess methyl iodide was driven off vacuum and 90% alcohol was added the 
vitreous mass formed; 35-40 distillate was obtained atmospheric pressure, small quan- 
tity ether was added the solution obtained, and the crystalline precipitate was filtered off and washed with 
mixture alcohol and ether. The yield the colorless 1,3-dimethyl-3- 
methoxyindolin-2-one with m.p. was 15.7 (85%). After recrystallization from alcohol the substance 
had m.p. 198°; mixture with the hydriodide the starting primary amine melted 


4468; 5.63; 7.44. 


The picrate was prepared from alcoholic the and picric acid, After 
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CH, 


600 absolute alcohol, The reaction mass was heated oil bath for hours, 300 butanol 
added and boiling continued until the sodium was completely After cooling, water was added, 
the alcoholic solution was separated, twice washed with water, and concentrated vacuum, The residue was 
extracted with ether and water. The ether extract was dried with sodium sulfate and the solvent 
evaporated off. the residue, 8.5 (81%) esermethole with 165-170° was obtained, 


3.100 8.245 2.410 mg. H,O. 4.665 0.500 (20°, 738 mm). Found 


The hydrochloride was obtained addition alcoholic solution hydrogen chloride the ethereal 
tion the base and recrystallization from alcohol. The hydrochloride consisted colorless with 


The hydriodide was produced analogously the hydrochloride. consisted crystals with 
m.p. 


The picrate was prepared the usual crystallized from alcohol the form orange crystals 


adding iodide the ethereal solution esermethole, the precipitates the form 
colorless oil, which when heated with alcoholic solution picric acid converted into the picro- 
methylate, (from alcohol) (cf. [2, 


The esermethole acid chlorides, mixture 0.3 (1.0 mole) esermethole, 0.3 
mole) p-toluenesulfonic chlofide and dry was heated for minutes water bath, cooled, 
and water The reaction mass was extracted with 10% aqueous potassium hydroxide and 
ether and the ethereal solution was washed with water and concentrated. The pyridine was driven off from 
the residue vacuum and pictic acid was added. The picrate which separated out, had 
149-150° after having been recrystallized twice from and melting ina 
mixture with esermethole picrate. 


0.5 (4.1 mole) the methyl ester chlorocarbonic acid and 0.5 hydroxide 
The mixture was extracted for minutes and poured into concentrated aqueous ammonia cooled 0%, 
The base was extracted with ether, the extract was washed with water, dried with sodium sulfate and concentrated. 
The residue was converted the usual method into the picrate, which after recrystallization from alcohol had m.p. 
150° and gave melting point depression mixture with 


Dehydroeserme tholemethine 2.5 (2.04 mole) methyl iodide and, during the course hour, 
several drops water, were added solution 2.0 (1.00 mole) esermethole absolute The 
ethereal solution was decanted, the residue dissolved 100 50% methanol and heated for minutes 
water bath with freshly precipitated silver chloride (from silver nitrate), The solution was filtered and con- 
centrated vacuum, the residue was dissolved alcohol, mixed with solution (1.75 mole) 
potassium and potash water, and heated water bath for After cooling, 
the base was with ether, the extract dried and concentrated, the residue was added picric acid 

alcohol, and the crystals which separated (1.3 were recr stallized from alcohol, The obtained 
melted and gave melting point depression when mixed with the 1,3- 

0.6 purified picrate was extracted with concentrated hydrochloric acid and the acid which 
separated out was extracted with ether. The aqueous solution was rendered alkaline with 20% sodium hydroxide and 
the base was extracted with ether, The extract was dried and concentrated and the residue was converted into the 
hydrochloride the usual method. After recrystallization from alcohol had 198-199° and gave 


| 
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115 absolute benzene was added 17.0 (1.02 
mole) freshly prepared benzaldehyde and the mixture was heated for duration hour water bath, After 
having been cooled, the solution was decanted from the water which had separated and the benzene was disilled off 
The residue was recrystallized from absolute methanol and washed with ether, The yield 1,3- 
was 50.7 (96%), m.p. 


0.206 (23°, 751 mm). 3.960 sub.: 0,294 (23°, 751 mm). Found 75.08; 
7.10; 8.47, 8.47. Calculated 14.96; 7.20; 8.33. 


(XI), methyl iodide was added 


the crude Schiff base obtained from and the 
mixture, shieIded from moisture, was heated for hours water bath. The reddish mixture obtained was dissolved 
105 boiling 90% alcohol and the solvent was evaporated off completely possible water bath, The 
residue was ground with ether, and the crystals which precipitated were filtered off and washed with alcohol and 
(88% the basis the primary amine), m.p. After twice from alcohol the con- 
sisted colorless crystals with m.p. 156.0-156. 


3.040 sub.: 5.170 1.650 H,O. 3.110 sub.: 5.265 CO,; 615 3.685 
0.226 (25°, 745 mm). 3.790 sub.: 0.235 (25°, 745 mm). 46.38, 46, 17; 6,07, 


The mixture with the hydriodide the initial primary amine had 


The base was obtained treating the aqueous solution the hydriodide with potash and extracting with 
form. The residue, after driving off the chloroform, was 1,3- 
methoxyindolin- consisted colorless oil with b.p. 198-200° mm. 


The picrate was obtained from the alcoholic solution the base and picric crystallized from alcohol 


the hydriodide 10.0 (1.00 mole) the base was 
reduced with (58 g-atoms) sodium and 500 absolute buty! alcohol exactly described the synthesis 
esermethole, The residue after distilling off the butanol was dissolved 100 ether and the base extracted 
with dilute (1:3) hydrochloric acid times with The acidic solution was rendered alkaline with 10% solu- 
tion potassium hydroxide until gave alkaline reaction with phenolphthalein. precipitate was filtered 

off, washed with water, dried and recrystallized from ether with dry ice-acetone freezing 
mixture. The yield homoesermethole was 6.6 (70%), m.p. 161-162° mm: 


The hydriodide was obtained from alcoholic solution homoesermethole and hydrogen iodide and was pre- 
cipitated with ether. After recrystallizing from alcohol consisted colorless crystals with 


0.333 732 mm). 5.465 sub.: (22°, 732 mm). Found 48.30, 48.28; 6.17; 


The hydrobromide was obtained analogously the was alcohol the form 
colorless crystals with m.p. 159, 


The picrate was obtained alcoholic solution and from consisted bright red 
crystals with 146-147°, 
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was heated atmosphere nitrogen with 110 
50% hydrobromic acid metal bath 135-140° for hours, The hydrobromic acid was distilled off vacuum, 
the residue was ground with alcohol and the crystals were filtered off and washed with alcohol, The mother liquor 
was concentrated and the residue was treated described above. The yield the hydrobromide 
hydroxyindolin-2-one was 31.7 (99.6%). After recrystallization from the m.p. 


4.665 sub.: 0.354 (25°, 736 mm). 230 sub.: 395 (25°, 736 mm). Found 8.43, 


picrate was obtained aqueous solution from the and acid and recrystallized 
consisted yellow crystals with m.p. 206-207°. 


1,3- 1-3- -(N-meth amino-5-h dro indolin- 31.7 (1.00 mole) 


the hydrobromide was dissolved being heated 
water. The solution was quickly ccoled 5°, 10.0 (1.10 mole) the ester chlorocarbonic 
acid was added, and, during energetic stirring and cooling with mixture salt, 110 20% solution 
potassium hydroxide was added such rate that the temperature did not rise above The non-phenolic sub- 
stances were extracted with ether, the aqueous solution was acidified while being cooled, with 
hydrochloric acid until the reaction was Congo red, The oil which separated was extracted with chloroform 
times with ml). The extract was washed with solution sodium bicarbonate and water. After the extract 


was dried with sodium sulfate, the chloroform was distilled off, and the residue recrystallized from mixture ether 


and methanol. The yield 
was 24,7 (84%), the was the b.p. was 225-226° 0.35 mm. 


3.700 sub.: 0.304 (23°, 740 mm). 3,575 0.294 742 mm), Found 23, 


Methoxymethyl ether (XV). solution 
alcohol and the solvent was completely driven off vacuum nitrogen, The residue was ground into 
fine powder and suspended 160 absolute toluene. The mixture was and while was stirred, 
(0.90 mole) hydrogen chloromethyl ether was added it. The reaction mass was held, while 
0°, for hours for hours 5-10°, for hours 10-20° and was left room temperature 
After this, 110 solution potassium hydroxide was added while the mixture was stirred, the solu- 
tion was separated, washed with water and concentrated The combined aqueous solutions were extrac- 
ted with ether and washed,and the dried extract was added the residue after distilling off the toluene. 
After the ether and the residual toluene (67%) the unpurified ether 1,3- 
was obtained, .The substance was 
heated water bath for hours with solution 14.3 potassium hydroxide methanol. Subse- 
quently the methanol was off vacuum, water was added the residue and the oil which 
separated was extracted with ether. The extract was washed with water, dried with sodium sulfate and 
the residue had been fractionally distilled twice, 12.2 (72%) the methoxymethyl ether 


fraction with b.p. 184° was analyzed. 
MRp 80.91; calculated, 81.13. 


The picrate was obtained from alcoholic solution the amine and acid, After from 
alcohol consisted yellow crystals with m.p. 140- 


one was reduced with (53 g-atoms) sodium and 350 alcohol was described the synthesis 


- 
; 1 
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twice) was obtained, 


Material with b.p. 145° was analyzed. 
1.5438; 1.0964; MRp 79.50; calculated, 


3.035 sub.: 0.284 (25°, 736 mm). 2.810 sub.: (25°, 736 mm), 583 


10.14; CH, 5.07. 


The was obtained the usual and recrystallized from consisted dark 


crystal with m.p. (with decomposition). 


methyi ether homoeseroline was heated for minutes with hydrochloride 


the réaction mass was cooled, and the precipitate formaldehydephloroglucide was filtered off. Excess 
was extracted from the with benzene and the acidic solution was vacuum. absolute 
alcohol was added the residue and the solvent was off vacuum; this operation was repeated 4-5 times, 


after which the residue was dried vacuum over potassium hydroxide constant weight. The residue was then 
ammonia was added until the ammonium chloride had completely absolute ether was sub- 
sequently added, the solution filtered and concentrated vacuum. The residue was redistilled 


and bath temperature ranging 160°, 0.184 (27%) homoeseroline the form colored vitreous 


mass was obtained. 


(19°, 736 mm). 72.50, 72.48, 72,51; 8.20, 8.57, 8.45; 12,05. 


SUMMARY 


Racemic esermethole was synthesized and its structure was demonstrated its conversion exhaustive 
methylation and subsequent oxidation identical with synthetic -B- 


was showr different from the compound described under that name British investigators. 


method was developed for synthesizing homoesermethole and homoeseroline, the most important com- 
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REACTIONS THE LABILE GROUP 


REDUCTION CLEAVAGE GRAMINE NEW SYNTHESIS SKATOLE 


which has received the name gramine donaxine, was found Eule: 
and his co-workers germinating barley, and simultaneously was isolated Orekhov and Norkina 
from the leaves the central reed Arundo Donax. 


For the study the chemical nature this new alkaloid, these investigators distilled over zinc 
Euler and co-workers and also Orekhov and Norkina [3] demonstrated the consequent formation 
characterized its melting point and fhe form with satisfactory analytical data. 


This fact itself demonstrated that the new alkaloid belonged the series indole derivatives, This seaction 
has not been employed prepare skatole. The methods for skatole described the literature are either 


The first skatole was accomplished Fischer. heating 180° equal quantities the 
hydrazone propionaldehyde and anhydrous zinc chloride, skatole was obtained with yield improve- 
ment this method appears the patented method [5], according which the yield taised the reac- 


Arbuzov and Tikhvinsky discovered method for the catalytic which 
leads the case the lower aldehydes indole derivatives and the higher aldehydes —to the formation 
nitriles [6]. the catalytic cleavage the phenylhydrazone propionaldehyde carried out high temperature 
the presencé insignificant quantity catalyst, these investigators obtained skatole with yields constituting 
the case cuprous chloride 61%, chloride 60%, and zinc chloride the theoretical 


the methods alkylating indole, that method merits greatest attention which consists heating (in 
autoclave 210-220° acid indole with excess sodium methylate methanol solution. The 
yield raw skatole constituted the first case 63% and the second (from indole) 71%[8, 9}. 


spite the fact that skatole widely distributed product the activity the animal being 
formed result the bacterial decomposition proteins and amino acids, has found almost application 
chemical practice. Skatole has limited application perfumery [10]. has been noted that skatole phys 
relation plants; this was established experiments the coleoptiles (sprouts) oats [11]. 


studying the various conversions compounds cleavage reaction the amino 
group (gramine) particular found that during distillation gramine with 
zinc powder, had been described Euler and co-workers and also Orekhov and Norkina, skatole 
formation observed, 


However, the distillation carried out with mixture zinc powder and ammonium chloride 
20-30 mm, then skatole obtained with yield 53%, This result induced seek more gentle 
conditions for the reduction cleavage was found result series experiments that the 
duction gramine with zinc powder alkaline medium alcohol-water solution and subsequent steam dis- 
tillation, skatole obtained with yield approaching 


interest note that reduction acidic medium under conditions excluding the 
skatole does not lead the desired result. 


Thus, new method for the skatole has been connection with the availability 
indole isolated from coal-tar resin, gramine becomes fully available substance, inasmuch the conversion 

indole into gramine proceeds remarkably easily and with high yields The method found for the preparation 
skatole from gramine has preparative 


. 


EXPERIMENTAL 


Preparation Skatole way Dry Distillation 


was stirred Claisen flask with low side arm and carefully heated open flame vacuum 20-30 mm. 
Distillation skatole began before long and the skatole quickly crystallized the flask. The yield raw 
product with m.p. 91-93° amounted 1.4 (53%). 


gramine with m.p. 126-127° was dissolved 160 methanol and sodium hydroxide 
160 water was added the solution. zinc powder was gradually introduced small portions 
into the stirred solution, which was heated boiling, over period hours. The mixture was then heated 
boiling water bath while being well stirred for hours. After this, the methanol was distilled off the use 
high fractionation column. Skatole was steam distilled from the residue (until the distillate appeared transparent). 
After the material had stood ice for several hours, crystals skatole which were filtered 
off and dried desiccator over sulfuric acid. 
The yield raw product with m.p. 91-93° constituted After recrystallization from petroleum 
ether, the skatole melted The picrate (from ethyl alcohol) had 173°, Literature data: 
and 


SUMMARY 


new method preparing skatole described. 
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PROPERTIES LIGNIN CHLORODERIVATIVES 


well known that portion the halogen halogenated ligins bound firmly and retained after 
boiling with water and alkali, while the other part readily eliminated under these conditions and also 
chlorolignins and even eliminated when they are preserved atmosphere moist air. 


According the data Zherebov the alcohol-soluble portion thecchlorolignin obtained 
chlorination wood and containing 32% loses half the chlorine merely being boiling with 
dilute aqueous alkali for hours, the chlorolignin 15. chlorine loses more than its chlorine. 


Powell and Whittaker found that treating chlorolignin with aqueous alkali, the chlorine content was re- 
duced from 35% 20.8%. Harris, Scherrer and Mitchell [3] also observed significant loss chlorine and bromine 
during treatment halogenated lignins with alkaline solutions, 


Chlorinated lignins, even those obtained the chlorination entirely insoluble forms lignin, are dissolved 
alkalis and alcohol, which indicates that some destruction the lignin molecule occurs during chlorination, 


Our knowledge the chlorination lignin and the properties its chloroderivatives is, however, 
still very The characteristic reactions and transformations the chloroderivatives have not been studied. 
There are systematic investigations which would serve clarify the reaction mechanism the chlorination 
lignin and establish the structure the 


Shorygina, and Semechkina [4] showed that the units lignin are linked each other 


ether bonds 


OCH; 


Such representation the lignin structure may explain several properties its 
Shostakovsky and co-workers have recently made excellent study the propetties vinyl ethers and their 
derivatives, including the properties a-halogen substituted ethers and substituted ethers the 
latter were also studied These investigations well the work foreign scientists showed 
that ethers are exceptionally Thus, quantitatively 
hydrolyzed being shaken with water for several forming benzaldehyde. 


ethers behave analogously 


etheis Alk were somewhat more stable. substituted 
ethers were decomposed heating, with evolution and formation aldehyde For example, 
110° gives benzaldehyde with yield 94% the theoretical and methyl 


The reaction partially with cleavage (1. cleaves from ether 
with formation ether 


Shorygina and Chuksanova established that the chlorination lignin carbon 
tetrachloride chlorine solution without excess chlorine, room temperature and the absence catalyst, the 
chlorine partially enters the aromatic nucleus position The exceptionally ready hydrolyzability and mo- 
bility the other portion the chlorine permits assume that least part the labile chlorine found 
the side chain the lignin molecules the the ether oxygen. 


Investigations conducted confirm what has just been said. used technical hydrolyzed lignin from the 
Leningrad hydrolysis plant (see Communication experimental The choice material was made 
view the fact that hydrolyzed lignin, multi-ton waste product industry, had been little studied this 

time. Thorough study this material requisite for its rational utilization. 


EXPERIMENT 


The chlorolignins subjected investigation were obtained from hydrolyzed lignin, chlorinated and purified 
resin and dissolved hydrocarbons under mild conditions; room temperature, the dark, the absence 
catalyst, Samples were chlorinated carbon and water and contained about 10, and 25% 
chlorine 


Batches all the chlorolignin samples were boiled with water flask with reflux condenser 
1:100 for hour, Upon completion the boiling the lignin was filtered off from the acidic liquid, washed with 
water, dried initially air and then over addition, all samples chlorolignin were subjected boiling 
for hour with reflux condenser also modulus 1:100 with solution Upon completion the 

sulfuric acid was added the alkaline liquid(usually considerable and sometimes complete solution the 
chlorolignins the alkaline solution was observed) until the solution was acidic Congo and the lignin was 
filtered off, washed and dried the usual method. 


Samples and the chlorolignins were saponified with NaOH solution the autoclave 150° 
hours and with 10% solution NaOH 180° for more hours. both cases the modulus was 


heating the chlorolignins with alkali under pressure, profound change the preparations was observed; 
they acquired black color and considerable solubility Only the water-insoluble fractions these 
parations were analyzed. The results obtained are set forth Table from which evident that boiling with 
water for hour the chlordlignins lose about 20% their chlorine (samples when chlorinated lose 
smaller quantity chlorine). Boiling with alkali evokes more profound saponification; the quantity 
chlorine increases proportion the increase its chlorolignin content. There 

noticeable tendency for the quantity chlorine remaining the lignin level off. This still more apparent 
saponification with solution NaOH 150°. boiiing with 10% solution NaOH 180°, partial sa- 
ponification the chlorine located the nucleus evidently takes place. 


The results obtained show that under the chosen chlorination conditions, entrance stable chlorine into the 
lignin proceeds faster than that labile chlorine, inasmuch the highly chlorinated preparations contain com* 
paratively greater quantity chlorine than the slightly chlorinated preparations. Formation new 
groups observed during saponification all cases. The quantity hydroxyl groups the chlorolignins 
and their saponification products was determined according our modification the Verley method. The more 
rigid the saponification conditions, the greater the number newly originating groups arising the saponifi- 
cation products; the preparations chlorinated lignins saponified with alkali 180° contain greater 
number groups than the starting lignin. However, the quantity groups appearing during the saponifica- 
tion does not exactly correspond with the quantity chlorine saponified and the majority the cases less than 
would result theory. This indicates that the saponification does not proceed simply and that the nature the 

the chlorolignin side different. The position and nature the hydroxyl groups formed during 
the saponification chlorolignin still not clear. 


Determination the Content and Carboxyl Groups Chlorolignins 


The groups ‘in lignin and chlorolignins were determined two methods: reduction 
solution (according method) and determination the content the phenylhydrazones ob- 
tained from these lignin samples. 0.5 material was drenched with 96% alcohol and solution 
phenylhydrazone hydrochloride and 1.5 sodium acetate water was added the mass The 
mixture was heated water bath for After cooling the residue, filtered and washed with dilute 
hydrochloric acid and water until the acid reaction The phenylhydrazone obtained was dried 
desiccator over and its nitrogen content determined method. 


The groups Bertrand) was calculated from the weight copper formed, 
The results obtained the two methods were comparatively close each other and, therefore, the majority 
the limited ourselves the Bertrand 


| 
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TABLE 
Expt. COOH 
Hydrolyzed lignin 9.00 3.33 
No. chlorinated CCl, 6.53 7.30 4.47 2.84 
same after saponification with water for hour 9.17 1.28 4.47 2.77 
same after saponification with NaOH during 
|The same after saponification with water 8.18 4.29 3.93 
|The same after saponification with NaOH 4.48 6.99 
IV, chlorinated CCl, 27.33 3.92 3.39 3.04 6.94 
same after saponification with water 22.28 7.39 4.06 4.21 5.93 
|The same after saponification with NaOH while 
same, saponified with water 9.66 6.03 4.62 6.13 
|The same after saponification with 4.89 9.91 5.57 
|The same after saponification with 19.46 1.40 9.65 
|The same after saponification with NaOH while 
TABLE 


Preparation 


Hydrolyzed lignin 


Chloroderivative, obtained the chlorination 

Product its saponification with water. 2.81 
Product its saponification with NaOH solution 5.95 


The content carboxyl groups was determined the calcium acetate method. batches the chloro- 
lignin (about 0.2 was added 0.5 normal acetate solution and the mixture was left for 


room temperature small flask with ground glass stopper. water was simultaneously pouted into 


exactly similar batch chlorolignin which was also left for hours under the very same conditions. the end 

the indicated period, both batches were filtered off and each case the filtrate was titrated with 0,02 
NaOH solution, the filtrate the first batch, the acetic acid formed result exchange reaction between 
the calcium acetate and the groups the chlorolignin, and the hydrochloric acid partially cleaved off 
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under these conditions were determined with phenolphthalein. the filtrate the second sample only the cleaved 
hydrochloric acid was determined methyl orange. The quantity carboxyl groups was calculated with correc- 
tion factor for the quantity NaOH solution consumed the titration the formed, simul- 
taneous control titration was conducted with acetate. 


evident from the data Table that during chlorination carbon tetrachloride, the quantity carbonyl 
groups insignificantly augmented. During chlorination aqueous suspension the quantity 
groups the lignin markedly increased. 


During the saponification chlorolignins the content groups also somewhat increased. The con- 


tent carboxyl groups significantly increased proportion the increase chlorine content the 


This quantity increased still more saponification the chlorolignins with alkali. particularly great quantity 
carboxyl groups the chlorolignins obtained chlorination water (evidently result The 
content carboxyl groups increased even more during saponification the chlorolignins with 


more graphic change the content functional groups during the chlorination and saponification chloro- 
derivatives noted the case hydrolyzed lignin chlorinated carbon tetrachloride chlorine solution and sa- 
with dry carbon tetrachloride that kept moisture 


The chlorolignin contained fewer groups that the starting lignin, but its content groups 
was correspondingly greater. After saponification water, the content carbonyl groups the product considerably 
increased and after alkaline saponification, the content carboxyl groups very considerably increased (Table 2). 


TABLE 
lignin) ‘quired for double 
sent 
for hours 20° 13.72 3.50 7.01 0.3980 0.2303 0.1677 6.02 
0.4076 0.1773 5.5 
boiling with pyridine for hour 11.28 3.16 7.02 0.1448 6.9 


The increase the content carbonyl and during the saponification chlorolignins ac- 
companied increase the content hydroxyl groups. appears that this phenomenon may ex- 
plained partial destruction the molecule 


probable that such partial destruction takes place even during the chlorination lignin aqueous media 
and also during the washing the chlorinated lignins with The possibility not excluded that portion 
the carbonyl the are formed the entrance chlorine into the carbon containing 
the hydroxyl group, for 
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However, during hydrogenation alkaline medium was found that hydrolyzed lignin contained very insignificant 
quantity double bonds, Consequently, chlorination according this scheme can proceed only very limited 
extent, 


During saponification alkali with heating, acid may formed result the Cannizzaro reaction. 


characteristic that during the hydrolysis chlorolignins with water, the content groups all. 
cases not only not increased, but even diminished, probably the partial splitting off car- 
boxyl during heating acidic medium. 


Reaction with Pyridine 


samples (0.5 were heated water bath for minutes with Upon 
completion the heating and after cooling small flask, water (50 mg) was added and the was titrateu 
with 0,1 solution thymol blue the indicator and removing drops ihdicator Both 
during heating under the indicated conditions and during standing with pyridine for hours 20°, the chlorolignins 
split off increase the content hydroxy! groups during the chlorolignins with was 
observed, Comparative hydrogenation the chlorolignins the presence Raney nickel room temperature 
alkaline solution before and after treatment with pyridine showed that pyridine splits off hydrogen chloride 
chlorolignin with formation double During the hydrogenation under the indicated conditions, réduction 
the carbonyl groups takes place, which was demonstrated the unchlorinated hydrolyzed 
The quantity hydrogen consumed the hydrogenation hydrolyzed lignin and also chloroliggin (untreated 
with pyridine) corresponds exactly with that calculated for the reduction the groups contained these 
lignins, The data are presented Table 


SUMMARY 


Under mild chlorination conditions (without catalyst 10-12° and the dark) firmly bound chlorine en- 
ters the lignin molecule faster than labile Slightly chlorinated lignins contain stable chlorine. 
Highly chlorinated lignins chiefly contain labile chlorine. 


During saponification chlorolignins with water and increase the content 
takes place. particularly sharp increase the content hydroxyl groups observed during saponification with 
alkali 150° and 180°, Under these conditions significant part the lignin converted into water-soluble form. 


The content carbonyl groups lignin increased during chlorination carbon 
chloride, and sharply raised chlorination 


The content groups significantly increased proportion increase the quantity chlor- 
ine the The chlorolignins chlorinated water contain especially large number 
groups. 

groups increased. During saponification with water, certain increase the number groups also 
observed. This particularly noticeable the chlorolignin preparation obtained under completely anhydrous con- 


During boiling the chlorolignins with water, the content carboxy! groups diminished the 
splitting off carbonic acid, 
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The addition carried out Behn which facilitates the introduction ketone into aromatic phenols and 


carbazones (VII and VIII) both ketones (IV and VI) were also 


THIOSEMICARBAZONES ALDEHYDES AND KETONES 


THIOSEMICARBAZONES THE METHYL KETONES 3-ACETAMINOPHENOL 


Ina continuation the work the preparation thiosemicarbazones and ketones begun 
one 2], prepared thiosemicarbazones methyl ketones There are hints the literature 
weak tuberculostatic activity the these ketones but recently published 
work has cast doubt this [4]. 


the methods obtaining the methyl ketones the aromatic series described the literature, the most 
aluminum chloride, 


This method was Kunkel [5] introduce ketone group into acetanilide and number 


was practical use, although not all 


For the synthesis ketones prepared 3-acetaminophenol according directions [7], 
and prepared three ethers this phenol methyl, n-butyl and (1, turned out that under the 
reaction conditions the preparation methyl ketones from these ethers according the method indicated above, 
the ethers found the ortho-position the introduced ketone were saponified, while the acetamino groups 
the para-position the indicated ketone remained unchanged, and obtained the methyl ketone the unetheri- 
fied (IV) all three reactions, 


our experiments, the reaction introducing acetyl group m-acetanisidine (I) resulted the isolation 
only one substance (IV), which was obtained also two other reactions; 
however, during the introduction the acetyl group into two other ethers (II) and one and the same substance 
was still obtained from both The solubility this substance (V) dilute alkali and dilute acid well 


-elemental analysis showed that not only the alkoxy, but also the groups are this, 


its structure may considered that 3-amino-4,6- 


The ketone (IV) was saponified and from was obtained the thiosemi- 


EXPERIMENTAL 


2-Hydroxy-4-acetaminoacetophenone (IV) 
placed three-necked flask 200 capacity supplied with mechanical stirrer with mercury seal and 

flux condenser with sealed-in calcium chloride tube, The temperature the solution being formed rose 40- 

50°, while the solution was being stirred, and precipitate quickly separated. For minutes after this, aluminum 
chloride (20 was added the stirred reaction mixture small portions. the beginning the addition, pre- 
cipitate the catalyst the flask dissolved and the solution assumed brownish red color and somewhat later be- 
gan separate into layers; the upper layer (carbon disulfide) had color, the lower layer 
viscous and with dark red color, gradually solidified. The reaction flask was heated bath 40-50° such 
fashion that the upper layer (carbon disuifide) the reaction mixture gently boiled for 1.5 hours. Upon completion 
the reaction, the mass was cooled, the carbon disulfide poured off from the thick, dark brown precipitate and the 
precipitate was transferred 200 ice and left overnight. the following day, the flocculant pre- 
cipitate was filtered off, washed with water, and thoroughly pressed out, after which, order decompose 
the aluminum chloride complex, the precipitate was transferred solution hydrochloric acid (200 ml) and 

short time boiling water bath. The bright ocher precipitate was separated, washed two stages with 
water and thoroughly 6.2 material was obtained (66%), which crystallized from alcohol with 

‘added carbon; obtained white crystals with m.p. insoluble ether, slightly soluble 

benzene, partially boiling water, very soluble alcohol, pytidine and alkali. 


Found 7.05, 7.23. Calculated 7.25. 


Thiosemicarbazone 


water was added temperature 55-60° and while the contents the flask were being 
yellow-rose solution formed which gradually became light yellow. The entire reaction was carried out 
period hours the following day, the precipitate was washed with small quantity water 
heated free excess thiosemicarbazide. The yield was (80%) pale yellow crystals. white 
crystalline precipitate with m.p. (with decomposition) was obtained from alcohol. 
material was not soluble water, ether, benzene, chloroform, and was difficultly soluble alcohol 


and very soluble alkali. 


(VI) 

1.0 2-hydroxy-4-acetaminoacetophenone and 15% hydrochloric acid were placed round- 
bottomed flask supplied with reflux condenser. Heating was conducted wire gauze such manner that 
regular boiling the reaction mixture was maintained for The precipitate gradually dissolved; small 
carbon was added the solution and heating was continued minutes more after which the solution 

Was filtered and cooled ice, The fine, pale yellow, curved needles precipitating were separated and dried. 
0.63 hydrochloride obtained and was with several drops aqueous 0.47 
base obtained. After crystallization from aqueous (1:9) alcohol, orange-yellow flakes with m.p. 
135-136° were obtained. The material was very soluble chloroform, acetone and 


Found 9.17, 9.24. Calculated 9.26. 


Thiosemicarbazone 2-Hydroxy-4- aminoacetophenone 


This thiosemicarbazone was obtained under the very same conditions the thiosemicarbazone 4.1 


.of water and drops strong hydrochloric acid were taken for reaction. 6.25 yellow crystals mixture 
base and its hydrochloride was obtained; the yield was almost equal the theoretical. The precipitate was 
treated with several aqueous ammonia, filtered off from Pale yellow crystals with 
m.p. 193° (with decomposition) were obtained. They were insoluble benzene, petroleum 
chloroform, dichloroethane and ether, soluble even during heating water and more readily 


soluble 


. 
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bromide (20% excess) were placed 500 three-necked flask equipped with mechanical stirrer with 
mercury seal and with reflux condenser. The mixture was heated 80° water bath for hours while being 
After this, the solution was filtered off from the small precipitate chiefly consisted sodium bromide 
and poured into 1200 water. flocculant white precipitate was formed which was filtered off, washed with 
water, pressed and dried; its weight was (90%). After crystallization from 70° alcohol (1:5) shiny white flakes 
with were obtained. The substance was very soluble alcohols, chloroform, dichloroethane, ether, 
benzene, toluene, insoluble petroleum ether and water. 


(111) 


The substance was obtained exactly the same way solution 5.3 
Heating 80° and stirring were continued for hours; after the sodium bromide was separated, the filtrate: 
was poured out The emulsion formed was gradually converted standing into cream-colored precipi- 
tate, The latter was filtered off and dried; its weight was (92%). The material dissolved 70° alcohol with 
carbon. The white, greasy-to-the-touch crystals obtained were collected microscopic clusters flakes with 


m.p. and were very soluble ether, alcohols, acetone, toluene, and insoluble 
water and ether. 


The introduction the acetyl group. into was conducted exactly the same 
Way the introduction the ketone group into 3-acetanisidine. 3-acetaminobutoxybenzene were taken, 
and distilled with 100 carbon disulfide and acetyl After this when the stirrer had 
been started and the 3-acetylaminobutoxybe mene had been dissolved, anhydrous aluminum chloride was added. 
18.75 air-dry technical product was isolated which was crystallized from 200 alcohol with carbon 
white crystalline precipitate (A) with weight 2.07 was obtained. repeated purification. from alcohol 
crystals were obtained having the appearance under the microscope truncated and with m.p. 253- 
very soluble heating acetone, chloroform and dichloroethane and alcohols; soluble alkali 
dilute hydrochloric acid; insoluble water, ether and petroleum ether. 


The elementary analysis and solubility the substance alkali and acid demonstrated that the 
obtained was 3-amino- 4,6-diacetophenol 


After the filtrate fromtthe precipitate (A) had been diluted with water, rose- 
cream precipitate (B) precipitated from was being heated alcohol with carbon; the 
was filtered and cooled; during its dilution with 5-fold quantity water, long, shiny, light-cream needles 
with precipitated. The solubility alkali, insolubility acid, its elementary analysis,and the 
melting point depression test mixture with previously prepared (IV), were 


evidence the fact that the two substances were The experiment introduce the group into 


acetylaminooctoxy-benzene led the same results the reaction introduction the acetyl group into 
acetylaminobutoxybenzene i.e., substances (IV) and 


SUMMARY 


was ascertained that during the the acetyl group into the indicated ethers the 
position the acetamino group with the aid acetyl bromide (in the presence aluminum saponi- 
fication the ethers proceeds and one single product obtained all cases: 


(IV); that is, the alkyl residue the ortho-position but the the the 
ketone remains, 


the same reaction for the introduction the methyl group into butyl and octyl ethers 
and second product, diacetaminophenol containing two acetyl groups simultaneously ob- 
tained; this case, the group position saponified. Thus, was demonstrated that the given reaction, 


saponification the group the ortho- position the introduced ketone occurs, while the group the para- 
position not saponified, 


Two thiosemicarbazones (VII and the monomethylketones (IV and VI) were 
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XLII. CONTACT CONVERSIONS THE OXIDES TRIMETHYLENE 


AND TRIMETHYLENEGLYCOL 


our previous work the contact conversions cyclic sulfides was demonstrated that 
trimethylene sulfide contact with aluminum oxide 350° atmosphere hydrogen sulfide forms five- 
membered cyclic —1,2-dithiolane and along with this undergoes which 
even more intense the absence hydrogen sulfide. 


isomerized under these same conditions with enlargement the and 
mation cyclic monosulfide —tetramethylene sulfide (tetrahydrothioptere, and the absence 
hydrogen sulfide the degree isomerization increased. Along with isomerization into the 
very considerable decomposition the also occurs. 


might expected that trimethylene oxide with less stability than the would decom- 
pose during contact with aluminum oxide even greater extent and that the products its contact conversion 
would obtained quantities, Inasmuch the complete analogy the behavior ethylene oxide 
and ethylene glycol during their passage over aluniinum oxide had been established earlier [3], preliminarily 
studied the behavior under analogous established that the products its con- 
tact conversion were propionaldehyde, acrolein, and allyl alcohols, ditrimethyleneglycol and 

-ethylacrolein [4]. assumed that the formation all these compounds was result the dehydration 
timethyleneglycol with formation allyl alcohol and oxide, which gave rise pro- 
pionaldehyde and compounds its further 


the present work, the behavior trimethylene oxide during contact with aluminum oxide both the 
absence and the presence hydrogen sulfide was was established that the absence hydrogen sul- 
fide, mixture reaction products was formed from which were isolated propionaldehyde and acrolein and also 
propyl and allyl alcohols, the very same compounds were obtained the dehydration 
glycol under analogous this connection, proposed the same scheme for the mechanism for- 
mation these compounds had postulated for the contact trimethyleneglycol, where the 
possible intermediate formation trimethylene oxide was assumed: trimethylene oxide isomerizes into propion- 
aldehyde and alcohol, the latter result disproportionation the hydrogen converted into propyl al- 
cohol and acrolein. However, more probable that propyl alcohol and acrolein are formed result dispro- 
hydrogen between and similarly the way this occurs with ethyl 
alcohol and acrolein 


CHO 


The decomposition trimethylene oxide quite considerable and was even more intensified passage 
over aluminum oxide hydrogen sulfide. Propionaldehyde, acrolein, propyl and alcohols and also 
mixture propyl and allylmercaptans were again detected the products this latter 


the present work, joint trimethyleneglycol and hydrogen sulfide the presence 
aluminum oxide was also conducted. mixture propionaldehyde and acrolein, propyl and allyl Mercaptans, and 


also propyl and ditrimethyleneglycol, and was the 
reaction 


The format the sulfur compounds above can the following the 
formation result the joint dehydration trimethyleneglycol and hydrogen sulfide; 
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the formation diyl-mercaptan result the cleavage the hydrogen sulfide molecule from trimethylene- 
dithiol the joint dehydration allyl alcohol (obtained both from the oxide and from the diol) and hydro- 
gen sulfide; the formation diallylsulfide result the cleavage molecule hydrogen sulfide two mole- 
cules allyimercaptan; the formation propylmercaptan result the joint dehydration alcohol 
(obtained both from the oxide and from the diol) and hydrogen sulfide. 


H,SH 
H,SH 


CH,CH,CH,OH 


Thus, neither oxide nor converted during its passage over aluminum oxide 
stream hydrogen sulfide into timethylenesulfide into heterocyclic compounds with different number 
and bonds the ring. This strikingly differentiates the and the glycols both from the 
and y-glycols which under such conditions smoothly form [6], and from the 
and which, although incapable being converted into three-membered sulfur containing heterocyclic 
ring, form six-membered saturated heterocyclic rings with two distinct the 1,4 position 
higher temperatures— five membered heterocyclic aromatic ring thiophene 


EXPERIMENTAL 


Trimethylene Oxide during Contact with Aluminum Oxide 


oxide —m.p. 45.7-46.5° (741 mm), 9001 (literature 45. 
stream nitrogen rate 7-8 g/hour. 


each The layer catalyzate was saturated with magnesium The 


small layer oil (about which then separated was added the layer the catalyzate which was then 
dried with anhydrous magnesium sulfate. Distillation the aqueous layer the catalyzate (b.p. 99° 752 mm) 
demonstrated that contained higher-boiling 


The oily layer catalyzate was from flask with high,narrow ofa 
fraction with (758 mm), 1.3770, and 1.2 fraction with 93-97°, 1.3919, and 
also 2.6 intermediate fraction and resinous residue were obtained, 


showed that acrolein and propionaldehyde and did not contain oxide [presence 


the spectrum the frequencies 340 570 (1.5), 1162 (1.2), 1282 (15), 1364 (4), 1700 (40) and also 
the frequencies 516 (2), 850 (52), 1392 (0. 5), 1457 (10), 1732 (0. respectively characteristic acrolein 


and propionaldehyde, and the absence the 1028, 1178, 1453, 1495 characteristic 
methylene 


separate the aldehydes, 


Acrolein, the fraction was heated reflux condenser, After distilling off the pro- 


pionaldehyde, (0.4 remained mass, melting around 85° and evolving acrolein prolonged 
heating. 


Propionaldehyde distilled off from the had the following constants: b.p. 47- (750 


express our deep appreciation Prof, Tatevsky for his assistance and valuable advice relative 


the study the Raman spectra, 
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The literature data for propionaldehyde: b.p. 47-48°.(746 mm); 3636; for the 


The fraction with b.p. 45-58° thus contained ~34% acrolein and ~66% 


Composition the with B.p. 93-97°, This fraction gave positive reaction for the hydroxyl 
group and unsaturated bonds and, judge tts constants, contained mixture allyl and propyl alcohols, Quan- 


titative determination the composition this fraction was based the catalytic hydrogenation allyl alcohol 
platinum black. 


genated the cold the presence 0.3 platinum black: 231 hydrogen was absorbed, which 
corresponded 60% content allyl alcohol the 0.9 propyl alcohol was obtained distillatior. 
the hydrogenation product: 96-97° (758 mm); 1.3850; 0.8039; melting point the phenylurethane 
melting point depression was observed mixture sample with known propyl alco- 
hol, 


propyl atcohol: m.p. 


During the passage 15.7 trimethylene oxide over aluminum oxide decomposition proceeded 
strongly that only 3.4 (of which was water) was obtained; was not investigated greater detail. 


Behavior Trimethylene during Contact with Aluminum Oxide 
Hydrogen Sulfide 


250°. Trimethylene oxide was passed over aluminum oxide rate 1-8 stream hydrogen 
sulfide, rate 10-12 liters/hour (molar ratio oxide: sulfide 1:3), From 
oxide (13-14g for each experiment):38 catalyzate was obtained, The aqueous layer 
(20 was saturated with magnesium sulfate, and the oily layer (~1 which separated was added the oily reaction 
product (18 g). Subsequent distillation the aqueous layer indicated that contained organic compounds, 


The reaction product, dried with anhydrous magnesium sulfate, was distilled from flask with high narrow 
resinous residue were isolated. 


The fraction with b.p. 47-55° was described the case the passage 
oxide over aluminum oxide the absence hydrogen sulfide, was mixture propionaldehyde and acrolein (posi- 
tive silver mirror formation reaction, positive reaction for double bonds). The 2,4- dinitrophenylhydrazone, obtained 


for this fraction melted that is, consisted mixture the hydrazones propionaldehyde and 


The fraction with 55-80° gave positive qualitative reaction for the group. 
ether was obtained the action 2,4-dinitrochlorobenzene alkaline solution this fraction which melted 
68° (the melting point the allyl ether the m.p. the propyl ether 81°), 


data and the melting point, the ether obtained consisted allylmercaptan deri- 


which admixture the corresponding propylmercaptan derivative caused the melting point depression, 


The Raman spectrum the fraction with 93-97° 3963), showed primarily composed 
alcohol [presence the spectrum the frequencies 859 (12), 886 (3), 968 (2), 1050 (0.3), 1296 (6), 1457 (10) 
and that also contained small quantity allyl alcohol [presence the spectrum the frequencies 908 
(0.4), 992 (0.4), 1640 (8) these frequencies were much less intense than the propyl alcohol frequencies. Tri- 
methylene sulfide was completely absent from this fraction, inasmuch the frequencies characteristic the 
bond (in the region 650-700 and also the frequencies characteristic trimethylene sulfide (671, 938, 970, 
1439 were absent from the spectrum. Separation propyl alcohol from the alcohol was accomplished 
the action bromine ethereal solution the fraction minus 40-45° (until the appearance weak color 
that did not disappear). 


0.5 allyl During distillation the reaction products 1.5 propyl alcohol was distilled off: 96- 
97.5° (748 mm); 1.3840; 0.8025; the phenylurethane 50°, 


5 
7 


Joint Dehydration and Sulfide the 


Aluminum Oxide 


Trimethyleneglycol —b.p. (12 mm); 1.4390; literature data: b.p. (12 


rate g/hour stream hydrogen sulfide (rate introduction the hydrogen sulfide 10-12 
molar ratio glycol:hydrogen sulfide 

250°. 193 catalyzate was obtained froin 254 (24-25 glycol was taken for 


each distillation the aqueous layer the catalyzate (132 low boiling distillate (below 

water, and high boiling portion which was further vacuum distilled, were After drying with anhydrous mag- 

nesium the low boiling distillate was redistilled from flask with high narrow column and 

fraction with b.p. 93-97°, 1.3950, The Raman spectra these two fractions the close- 

ness their composition, the presence them mixture allyl and propyl alcohols the 

the frequencies respectively 859/860 (30), 888 (30), (1), 1106 (1), 1454/57 1648 
and the absence compounds with sulfide group (in particular, the absence These 

were combined with each other and subsequently with fraction with analogous composition (this was 

also established the Raman spectrum) with b.p. 95-98° which was separated from the oily layer the 

catalyzate (see 


The following substances were isolated from the aqueous layer the catalyzate vacuum distillation: 


unchanged trimethyleneglycol —11.7 b.p. (13 mm); 1.4385; 1.0560; the 
bisphenylurethane 137-138°, melting point depression was observed sample with known bis- 
phenylurethane 


ditrimethyleneglycol —1.9 b.p. (13 mm), 1.4520; 1.0553; m.p. the phenylurethane 


97.5-98°; melting point depression was observed mixture sample with known phenylurethane ditn- 
methyleneglycol. 

Literature data b.p. 155-160° (15 mm); 1.064; for the phenylurethane m.p. 
104-105° 


The distillate which passed over below was temoved from the oily layer the catalyzate (dried with 
anhydrous magnesium sulfate) distillation from Favorsky flask. The following were separated subsequent 


The fraction with judge its reactions, contained aldehyde and which 
not successfully isolated from the smal! quantity the The 2,4-dinitrophenylhydrazone obtained from 
this fraction melted 135-138° (the propionaldehyde melts acrolein 
There doubt that propionaldebyde and acrolein were present this fraction, inasmuch mixture 
them was formed the dehydration trimethyleneglycol over aluminum oxide [4]. The presence mer- 
captans this fraction was demonstrated the formation lead salts, 


The fraction with b.p. 95-98° was combined with the corresponding fractions (with 78-93 and 
93-97°), isolated from the aqueous layer the catalyzate, Separation the allyl and propyl alcohols contained 
this combined fraction was carried out the following 


was added drops until faint color that did not disappear was obtained, 
the fraction ether minus 40-45°, After unchanged alcohol had been distilled off, dibromo- 
alcohol was obtained (6.5 with b.p. 104-105° (15 mm); 2.0858; phenylurethane 
82-83°; melting point depression was observed mixture sample with known dibromo- 


Literature data for alcohol: (20 2.1197 1.5577 for the 
phenylurethane m.p. 83-84° 


alcohol (3,2 distilled off from the fraction under investigation, had (760 
1.3845; 0.8030 after bromination; the phenylurethane 50°; melting point was observed 
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14.4 mixture allyl and propyl alcohols which contained 64% propyl and 36% allyl was 
isolated from the catalyzate this manner. 


The fraction with 165-17 almost completely distilled over 168-169° 


(765 mm), had 1.5340; 1.0854; gave positive reaction for the group and consisted 


dithiol; m.p. the dibenzoate 55.5- melting point was observed mixture sample 


Literature data for trimethylenedithiol: b.p. 169-170° 1.5371; 1.0775 m.p. the 
55.5-56.3° 


From 244 trimethyleneglycol passed over oxide stream sulfide (24-25 
glycol were taken for each experiment), 142 catalyzate was obtained. 


low boiling distillate with b.p. 50-99° was distilled off from the aqueous layer the catalyzate 
(90 g). The residue consisted water and contained high boiling substances. The low boiling distillate was 
added the oily layer the catalyzate (52 g), from which distillate passing over below 180° was obtained after 
drying with anhydrous magnesium sulfate distillation from Favorsky flask. The distillate was 
with b.p. 3.8 fraction with b.p. and also considerable residue (30 consisting 
polymerization product and resin were 


The fraction with b.p. 1.4107; 0.8360) gave positive reaction for aldehyde and sulfo- 
groups. The melted 133-136° and evidently consisted mixture the 
hydrazones propionaldehyde and acrolein. The 2,4- ether was formed from the fraction 
the with m.p. The depression the melting point the 2,4- -dinitrothiophenol 
ether which was observed due, was indicated. the presence mixture the allyl and propyl 
ethers 


The fraction with b.p. 87-99° 1.4320) gave positive reaction for the alcohol group and unsaturated 
bonds, but was not investigated detail. The fraction with b.p. 1.4460) gave positive 
reaction for the sulfide group; cyclic sulfides were detected it. 


The fraction with b.p. 138- 144° had 1.4879, 0.9050, exhibited positive 
tion for the sulfide group and consisted Its with silver nitrate melted 151- 


m.p. 


Trimethylenedithiol. The fraction with b.p. was primarily composed trimethylenedithiol 
(about 75%). 0.9 2-dithiolane melted 76-77° was isolated from 1.5 the fraction ethereal 
solution oxidizing with atmospheric oxygen; point depression was observed mixture 
ple with known sample 


SUMMARY 


Trimethylene oxide during passage over aluminum oxide 250° gives the very same reaction products 
that are obtained from trimethylene glycol under the same conditions: acrolein, and 
alcohols. with this very strong decomposition oxide occurs, 


Trimethylene oxide and trimethyleneglycol during passage over aluminum oxide stream hydrogen 
sulfide also form identical reaction products: mixture propionaldehyde and mixture propyl- and 


and allyl From trimethyleneglycol, diallylsulfide and are 


formed addition, trimethylene oxide atmosphere hydrogen sulfide was even more in- 


tense. 


stream hydrogen sulfide into trimethylene sulfide other heterocyclic compounds with other heteroe atoms 
different number bonds the ring. 


was established independent experiments that obtained almost yield the 
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THE CONVERSION a-ACETOFURAN, FURFURAL AND FURYLIDENEANILINE 


INTO N-PHENYLPYRROLE 


The catalytic conversion oxygen-containing heterocyclic compounds into rings with other 
sulfur, selenium— one us, was studied large number compounds the furan, 
furanidine (tetrahydrofuran), -dihydropyran and tetrahydropyran [1] series, including those compounds containing 
such functional groups the hydroxymethyl, mercaptomethyl groups the a-position the ring. 


studied the catalytic conversions the furyl and alcohols 3], 
tan and also the ethers pyromucic [4] and tetrahydropyromucic acids [5], and established that these 
functional derivatives furan and furanidine: act various ways depending the nature the functional groups. 
Thus, furyl alcohol with ammonia gave mixture high-boiling condensation products and completely decomposed 
and resinified the action hydrogen sulfide. Tetrahydrofuryl alcohol and with ammonia 
hydrogen sulfide initially undergo the usual isomerization with enlargement the ring formation 
hydropyran. which once gives mixture pyridine and piperidine [2], or, respectively 
regards the methyl esters pyromucic and tetrahydropyromucic acids, during their reaction with aniline, cleavage 
the carbomethoxy groups proceeds with substitution the hydrogen and formation and, 
respectively, N-phenylpyrrolidine 


has been shown the present work that during the reaction with aniline the 
presence aluminum temperatures 400, 420, 450 and 475°, N-phenylpyrrole ob- 
tained place the expected 400° the yield N-phenylpyrrole reached 29%, 
was higher than that obtained during the conversion furan the action aniline 465° (24%) but lower 
than during the preparation pyromucic acid 400° from the ester (35%) [4]. 


The better yield N-phenylpyrrole during its preparation from more complex substances and milder tem- 
conditions serves striking illustration the weakening the strength the oxygen bridge bond the 
furan ring under the influence carbonyl and carbalkoxy groups linked the a-carbon atom the ring. 


Substitution the acyl group for hydrogen when (and also being 
formed, could proceed only during the hydrolytic cleavage the ketone. Inasmuch carbon dioxide and methane 
are contained the gaseous reaction products, and acetone the light fraction the catalyzate —all these are 
products the decomposition and ketonizatiomof the decomposition and ketonization acetic acid— the mechanism 
the formation N-phenylpyrrole from a-acetofuran and aniline may represented the following scheme 


was shown separate experiment that acetic decomposes contact with aluminum oxide, 
yielding chiefly carbon dioxide and methane and also small quantity 


The reaction furfural and also furfurylidenaniline with aniline under these conditions also leads the 
formation N-phenylpyrrole condensation products. The course these reactions 
analogous the preceding (see scheme top following page). 


Thus, a-acetofuran, furfural, furfurylidenaniline and the esters pyromucic and 
acids undergo not only replacement the oxygen bridge the phenylimino group, which, our opinion, the 


first series reactions constituting complex process catalytic conversion these compounds, but also 
undergo substitution the functional groups hydrogen. 


HzO 


Consequently, carbonyl, azomethine group bound a-carbon atom the furan 
furanidine ring, under the conditions the catalytic conversion reaction heterocyclic compounds, such sub- 
stitutent split off and replaced with 


aniline (mo (molar ratio 1:2) was passed over rate 5-6 drops per minutes stream nitrogen. 
The reaction product (26 was separated from water, dried with fused sodium hydroxide and redistilled vacuum 
the residue the flask 


The first fraction had 1.5848 and consisted unchanged aniline. From the second and third fractions 
after repeated distillation there were isolated fraction with mm) and solid substance with 
57° which gave intense pyrrole reaction pine shaving (pine wood test) and was resinified concen- 
trated hydrochloric acid. After distillation, the substance melted 61° and consisted N-phenylpyrrole. 
ture sample with known sample exhibited melting point depression. Yield 3.5 (29%). 


Mild distillation from the aqueous layer the catalyzate established the presence quantity 
acetone (formation iodoform). 


Literature data for m.p. 61° 


with After distilling the ether from the extract which was dried with fused sodium hydroxide, the reaction 
product was vacuum distilled and the following fractions were 1st 2nd b.p. 


The first fraction 1.5853) unchanged _By repeated distillation the second and third 
tions N-phenylpyrrole was isolated: m.p. 61° (after Yield 3.8 (16%). 


450°. The mixture and aniline (1:2) gave 25.5 catalyzate which was 
treated described the experiment conducted 420°. the distillation the reaction product vacuum 
the following fractions were isolated: b.p. 85-95, 2nd b.p. 95-110°, 3rd b.p. 110- 


The first fraction 1.5861) unchanged was isolated repeated distilla- 
tion from the 2nd and 3rd fractions: m.p. 61° (after sublimation). Yield 2,1 (10.7%). 


The following fractions were isolated the vacuum distillation (at mm) the reaction product ob- 


Unchanged aniline was contained the first and second the 3rd fraction (m.p. 57.5°) consisted 
N-phenylpyrrole, which after sublimation melted 61°, Yield: 


Decomposition acetic acid. 105 glacial acetic acid was over aluminum 
condensate was obtained; liter (N.T.P.) was collected, acetone was isolated from the condensate: 
b.p. 56°. The composition the gas: 47.9% unsaturated 3.09%, 0.58%, 
methane other saturated hydrocarbons residue 11.58%, 
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Results the Analysis the Gases during the Conversion into N-Phenylpyrrole 


Quantity 
the experi- gas (N.T.P 
ment (in liters 


Unsaturated Methane and other 
hydrocarbons fuel gases 


400 
68.0 


10.2 


Phen from Furfural and Aniline 


Furfural and aniline (100 furfural and 200 aniline) were introduced into reaction tube such 
manner that their reaction could proceed only zone filled with aluminum oxide. The reaction was conducted 
450°. The catalyzate obtained (188 was extracted with ether and dried with roasted potash. After the ether 
had been driven off, the following fractions were isolated vacuum distillation the residue mm: b.p. 
due (17 


The 1st fraction (np 5842) was unchanged aniline. 5.6 N-phenylpyrrole which melted 61° after 
sublimation, was isolated from the 3rd fraction which crystallized cooling. mixed melting point test with 
known N-phenylpyrrole displayed depression. The yield was 3.8% the theoretical. 


-Phenylpyrrole from and 

mixture 200 furfurylidenaniline 161-162° mm; m.p. 56-57°) and 225 aniline (1:2) 
were passed over aluminum oxide 450° rate 7-8 drops per stream The catalyzate 
(295 was extracted with ether and dried with sodium hydroxide. After the ether had been driven off, the residue 
was redistilled vacuum. 8.5 crystalline substance which consisted and melted after 
sublimation 61°, was sample mixture with known N-phenylpyrrole melting point de- 
pression The yield was the 


SUMMARY 


The reaction furfural and also furfurylidenaniline with aniline the 
oxide 400-475° leads the formation N-phenylpyrrole. 


The carbonyl groups bond the a-carbon atom the furanidine ring, similarly 
the carbalkoxy group, are split off the catalytic conversion these functional derivatives the furan 
furanidine series into rings with other hetero-atoms, and are replaced atom, 
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INVESTIGATION ALKALOIDS SPECIES STERNBERGIA 


the study the alkaloids the Amaryllis family 


The flora Azerbaidzhan has been studied comparatively little now with reference its alkaloid con- 
tent. The plants examined constitute only part the 4000 species plants which grow the terri- 
tory the Azerbaidzhan 


investigated alkaloids two species the Amaryllidaceae for the first time: Stembergia fischeriana 
and lutea which are representatives the wild flora 


fischeriana was collected the Karyaginsk region after the flowering phase (1950), Sternbergia 
lutea the Baku botanical garden the time and after flowering (1949). The fact that these species contain 
alkaloids was established for the first time Ya. 


The alkaloids St, and were isolated the usual way dichloroethane extraction with 
the dichloroethane extract with sulfuric acid, The chief constituent part the total alkaloids both 
plants was extracted once he: alkalinization the sulfuric acid consisted individual crystalline 
alkaloid, identified its properties well the constants its salts,as the previously well-known 


From St, aside from lycorine, two the separation which was 
means their dif differing solubility water. 


One theni, named sternine, has the composition m.p. 231-232°, 12.5° and gives series 
crystalline salts, Although sternine appeared monoacidic tertiary base, the the methylimide 
group was not detected, the three oxygen atoms present the molecule, two are found the form meth- 
ylenedihydroxy groups and one the form hydroxyl group non-phenolic character. The expanded formula 


sternine can expressed the following fashion: 


The second alkaloid isolated from St, and denoted base (III), had m.p. 212-213°, was opti- 
cally inactive and gave series crystalline salts, Because its quantity, did not succeed investiga- 
ting greater detail. 


From the second plant examined 1.— new alkaloid called luteine was isolated along with lycorine. 
The poor solubility luteine acetone was utilized isolate from the total alkaloids and purify it. 


Luteine has the composition m.p. and gives series crystalline salts, 
The nitrogen luteine has tertiary character. Two oxygen atoms are found the form hydroxyl groups, one 
atom the form methoxy! group and two the form methylenedihydroxy group. The formula 
luteine can expressed 


The occurrence the plant sternine and luteine together with lycorine, and also their close absorption 
spectra the ultraviolet region permits one assume that both new alkaloids have phenanthridine nucleus. 


EXPERIMENTAL 


Extraction the Alkaloids from the Bulbs Sternbergia fischeriana 


dried and crushed bulbs were moistened with 10% ammonia and extracted with dichloro- 
ethane. The dichloroethane extract was treated with 10% sulfuric During the alkalinization the. sulfuric 
acid solution with ammonia, finely grayish precipitate separated out which was filtered off and washed 
with The yield crystalline base was 152 (0. 21% the weight the dry bulbs). 


The ammoniacal mother liquor was saturated with potash and treated with After the 
had been evaporated off and the solution reduced volume, resinous precipitate, separated fron: 
the chloroform mother liquor, separated out, resinous precipitate was obtained, 


After the had been completely distilled off from the mother liquor, residue (52 was collected 
the form viscous resinous mass, 


The alkaloids obtained amounted 237 all 0.33% the weight the dry 


Purification the crystalline base. 152 the crystalline base was repeatedly boiled down with acetone. 
The residue (144 with 247-248° was with hydrobromic acid. The crystalline hydrobromide 
tained was washed with acetone. After crystallizing three times from water, 126 colorless crystalline 
hydrobromide with m.p. 209-210° and +37.3° was obtained. sample the hydrobromide mixed with 
lycorine hydrobromide did not exhibit any point depression. 


Precipitation with ammonia produced colorless finely crystalline base with m.p. from 
point. 


Purification the resinous precipitate precipitated from the chloroform extract. Isolation 
The resinous residue (30 was dissolved sulfuric acid, the acidic solution was separated from 


insoluble the base was fractionally precipitated with sodium bicarbonate with subsequent ether extrac- 
fractions were obtained. 


From the fraction, dark brown resinous base which was not successfully purified was 


From the 2nd fraction, 2.8 yellow, viscous base was isolated, which crystallized after with 
alcohol. After washing with alcohol, 2.45 colorless, crystalline,sternine, with 
was obtained. 


From the 3rd 1.9 the same base with m.p. 215-216° was isolated. 


From the 4th fraction, lycorine (3.5 with m.p. 261-265° was isolated, from which was obtained the 
hydrobromide with m.p. 


4.35 sternine with m.p. was dissolved 70- 80°; the solution was filtered 
off from the water-insoluble admixture lycorine (0.5 g). 


After addition hydrobromic acid the aqueous solution, crystalline sternine 
separated out (3.2 g), and was washed with acetone and recrystallized from water with activated carbon. 2.8 
colorless crystalline hydrobromide with m.p. 226-226.5° was obtained. The sternine hydrobromide was 
soluble warm water, difficultly soluble (1:40) cold, and almost insoluble alcohol and acetone. 


3.497 sub.: 6.941 1.878 H,O. 3.515 sub.: 7.000 1.810 9.645 sub.: 
0.294 (21°, 749.5 mm). 7.810 sub.: 0.243 (21.5°, 744 mm). 3.107 sub.: 1.451 AgBr. 
3.502 sub.: 1.672 AgBr. 0.1388 Found 54.13, 54.31; 6.00, 5.76; 

3.59, 3.51; 19.87, 20.32; H,O Calculated 54.27; 6.03; 3.51; 


Isolation free 2.5 sternine hydrobromide with m.p. 226-226. was dissolved warm 
water and precipitated with ammonia. The base precipitated the form viscous resin and was dissolved 
ether, After the ether had been evaporated off small volume, crystalline base precipitated (1.5 with m.p. 
quite soluble chloroform and soluble with more difficulty alcohol and 
water, and still more difficultly soluble 


6.982 sub.: 0.50 CH, 740 mm); 7.711 0.62 CH, mm). Found 


Sternine hydrochloride with m.p. 181-182* was obtained the colorless, finely pre- 
cipitate dissolving the base aqueous hydrochloric 


the addition aqueous solution picric acid aqueous solution the 


Sternine chloroplatinate with m.p. 192-193° precipitated from the solution mixture aqueous 
solution the base with platinic chloride. 


Upon heating water bath for 10-15 minutes, colorless, crystalline precipitate sternine iodomethylate 


t~ 


luteine with 180-181° separated out. 


with 202-203° separated After crystallization from alcohol its not 


Working the chloroform mother liquor, Isolation the base the resinous mass obtained after 
distilling off the chloroform with which the alkaloids St. were extracted, was dissolved hydrochloric acid, and 


the solution separated from the resin which Thi The base was fractionally. with sodium bicar- 
bonate with subsequent chloroform extraction, fractions were thus obtained. 


The. fraction, dark resinous mass appearance, was not subjected investigation. 


Fractions through 10, consisting yellow, amorphous substance, were converted into the picrate. Since 
the picrates from 2-4 did not have clear melting point, they were not subjected more detailed in- 
The picrates from fractions and all had the same melting point 


From the combined picrates fractions 5-7, the base was isolated, the form yellow, viscous 
oil, was dissolved hydrobromic acid, from which the hydrobromide base crystallized; after washing with 
acetone and recrystallization from alcohol, the hydrobromide melted The picrates fractions 8-10, with 


m.p. were converted the base with which gave melting point depression 
with 


dried and crushed bulbs were moistened with 10% ammonia and extracted with 
The dichloroethane extract was treated with 10% After alkalinization the acidic solution with ammonia, 
greyish crystalline base precipitated (4.6 the weight the dry bulbs with m.p. 


The ammonia solution was saturated with potash and treated with ether, and then with chloroform. From 
the ether was obtained 6.9 amorphous light yellow base, from the chloroform —3.5 darker resinous 


Isolation The greyish precipitate, which settled from the alkaline solution (4.6 g), was 
with acetone. The base thus obtained with m.p. 256-257° was dissolved hydrobromic The crystalline 
hydrobromide which precipitated was washed with acetone and purified crystallization from water with carbon, 
3.15 hydrobromide with m.p. 209-210° was obtained. mixed melting point sample with lycorine hydro- 
bromide did not exhibit melting point The base isolated from the hydrobromide hada 264- 265° 
and did not give depression the melting point mixed sample with lycorine. 


Treatment the ethereal Isolation luteine. Partial elimination the ether with which the total 

alkaloids St. had been extracted led the separation crystalline precipitate luteine with 

m.p. From the ethereal mother liquor was isolated resinous base (6.32 which was dissolved 
hydrochloric acid; the solution was then separated from resin and saturated with sodium Luteine 
chlorate precipitated the form viscous mass which crystallized after trituration with water. 1.5 luteine 
perchlorate was obtained and had 122-123° after four-fold recrystallization from water. The free luteine 
with 180-181° was isolated from the perchlorate, Luteine which was recrystallized acetone had 
m.p. 


9.48 1.35 CH, (0°, 760 mm): 9.500 1.31 CH, (0°, 760 mm). Found 

64,00, 64.21; 6.16, 6.21; 4.68; 9.30, 9.50; 10.88, 10.54. Calculated 


picrate was obtained with 190-192°, which after three-fold crystallization from alcohol 
had m.p. Luteine was quite soluble water, alcohol, chloroform and benzene; more difficultly 
soluble acetone and ether. 


hot acetone, 0.2 methyl iodide was added. After several minutes, precipitate separated out, 


Treatment the chloroform extract the total alkaloids Stembergia the viscous 


base obtained from the chloroform extract the total alkaloids was dissolved hydrobromic acid; the solution was 
separated from the Upon standing crystalline precipitate lycorine hydrobromide (0.4 
with 209-210° (which did not yive melting point depression mixed sample with lycorine) separated 
out from the acidic solution. The mother liquor after the separation the lycorine was alkalinized 
with ammonia and treated with ether, After driving off the ether small volume, crystalline precipitate 
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SUMMARY 


From Sternbergia fischeriana lycorine and two new alkaloids namedsternine, with composition 
and the base (III), were The expanded formula sternine is; 


From Sternbergia lutea lycorine new alkaloid the composition luteine, were 
isolated. The expanded formula luteine is: 
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THE STRENGTH CERTAIN BASES WATER AND ACETONE 


shown preceding investigations, anabasine reacts with acids form salts varying composition 
(1, 3]. However, the character the reaction anabasine with acids and the formation the salts 
depends significant extent the nature the solvent used; is, therefore, interest determine the 
tion constants anabasine and certain other organic bases various solvents, 


this end, took water and acetone; the ionization constants water anabasine, N-methyl- 
anabasine, N-nitrosoanabasine and lupinine, and acetone anabasine, N-methylanabasine, lupinine, nicotine, 


trimethylamine and piperidine were determined. 


The anabasine necessary for the work was isolated from technical anabasine sulfate means the copper 
anabasine The purified anabasine boiled 106-110° mm) and had 


Lupinine was isolated from the filtrate remaining after removal the anabasine salt, and had m.p. 68- 
69° after N-Methylanabasine was obtained from purified anabasine [4] and had b.p. 99-100° 
mm) and Nitrosoanabasine was obtained from the same anabasine, analogously nitrosopiperidine 
its was Chemically pure was used, Acetone being carefully dried 


redistilled column with theoretical plates, had b.p. 55.5° (722 mm) and 3613. 


All determinations were conducted room temperature. The usual methods were employed for keeping water 
free CO,,and acetone free moisture. 


Determination the ionization constants the bases investigated aqueous solutions was conducted the 
usual unbuffered method using the indicators thymol blue and 000. 


Piperidine with b.p. 104-105° (740 mm) and 1.5429, and isobutylamine with 1.3986 
tion chemically pure ammonia were taken standard 


well-known that the methods determination the ionization constants acids and bases 
that are usually applied can utilized only when the transition constants the indicators the given solvent are 
known, when the comparative strength the acid base known 


determination the constants the indicators and the ionization constants acids and bases does 
not require knowledge one these quantities, Extending this method aqueous solutions bases, determined 
the transition constants the indicators alizarin yellow and alizarin red 1.42- and 1074 
found. Then, with the aid these, the ionization constants the bases investigated were cal- 
Both methods gave practically identical 


For acetone solutions the majority cases, neither the equilibrium constants the indicators nor the ioniza- 
tion constants the bases were known and we, therefore, employed only the above described method [6] for non- 
aqueous solutions. determine the ionization constants, employed the indicators bromophenol blue (maximal 
absorption the basic form 5800 A), the transition constant which was and bromocresol purple 
(3800 A), the transition constant which was 2.86- The maximumabsorption the and 
the transition constant the indicator bromophenol blue were found acetone solution potassium 
hydroxide and piperidine. 


The same constants were found for. the indicator bromocresol purple with the base 
isolated from pachycarpine sulfate and with b.p. 115° mm) and 


conducting these measurements, established that acetone sclutions, regular change ionization 
constants ofthe bases observed with change their Such phenomenon was earlier noted LaMer 
acids using benzene and the opinion La-Mer and Downes, this phenomenon depended 
the fact that association the indicators and acids occurred solvents with small dielectric constants, carrying 


determinations acetone solutions employed the same method used the work Dulova 


The measurements both water acetone were conducted with the aid objective spectrophoto- 
meter [10]. 


Table the results the measurements the ionization constants the organic bases 
water, using are presented. 


TABLE 


constant the base water 


mean 
the indicator 


Tropeolin 000 
Alizarin yellow 
Tropeolin 000 
Alizarin red 
000 
N-Nitrosoanabasine Thymol blue 


evident from Table lupinine the strongest the group bases which investigated. can 
classified base medium strength regards the “magnitude the ionization constant. From Table 
also evident that the basicity mabasire derivatives diminishes varying extent, the nature 
the group. 


The results the determination the ionization constants acetorie are presented Table 


Table the values pK, for aqueous solvents are presented for comparison; the corresponding values for 
nicotine, trimethylamine and piperidine were taken from the handbook The values 


are plotted the following graph. 


(acetone acetone) 


TABLE 


Comparison the ionization constants the bases water and acetone shows that acetone exerts notice- 
able differentiating action the bases. 


observing the differentiating action acetone acids, Izmailov and his co-workers works 
12] showed that the theory was inadequate and did not these circum stances explain the influence 
acetone acid strength. The differentiating action acetone acids was explained Izmailov the 
presence the solutions products the reaction the acids with the solvent. Using acetone differentiating 
solvent, succeeded the titration limits mixtures the strength which aqueous solutions 
close. 


Base 3 
3.84 
4.31 
5.42 


4 


The figure plotted according the data Table shows that the case 
acetone solutions the bases investigated us, deviations from the con- 
sequences quantitative theory also occurred. The variations 
the changes strength the bases various solvents depending the nature 
the substance are evident from the graph following Table ApK for ana- 
basine and its derivatives the order unity, for lupinine and piperidine 
less than unity, and for nicotine the ionization constant the same water 
Comparison the differentiating action acetone the strength 
acids 12, 13] and the bases investigated us, permits the conclusion that 
the basicity much less than the strength the majority 
necessary note that while series bases acetone-water mix- 
Dependence the pK, the was studied Pring [13], did not note the differentiating action 
pure acetone the acetone. Later Izmailov [12], reworking Pring’s data, expressed the 
bases Anabasine; opinion that these data constitute evidence favor the differentiating ac- 


lupinine; N-methylanabasine; tion acetone bases. this connection, our measurements, conducted 
nicotine; solutions bases pure acetone, are direct experimental confizmation 
piperidine. the differentiating action acetone 


The action acetone the bases studied was utilized for separate titra- 
tion acetone solution mixture anabasine and Thus, mixtures anabasine and nicotine could 
separately titrated acetone solution. 

SUMMARY 


constants lupinine, anabasine, N-methylanabasine and N-nitrosoanabasine watet solu- 
tion and lupinine, anabasine, N-methylanabasine, nicotine, and piperidine acetone solution 
were 


differentiating action pure acetone the the bases investigated was demonstrated, 
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THE SUBLIMATION ENTHALPY CHROMIC ANHYDRIDE 


AND MOLYBDIC ANHYDRIDE 


the present time there has been little the way data the magnitude the enthalpy formatioi. 
the oxides the subgroup metals the gaseous state. the same time these quantities,which principle refer 
simpler systems than the crystalline lattice are great interest aid understanding the laws governing the 
magnitude the heat formation binary compounds. The present work devoted the determination the 
magnitudes the sublimation enthalpies molybdic and chromic anhydrides. 


The sublimation enthalpy was determined 1941 Kozo Uyeno put the 


determine the pendence the vapor tension temperature utilized the flow method. 
quartz tube filled with molybdic anhydride powder (purified distillation oxygen stream) was placed 
ground joint wide quartz The quartz tube was placed tubular furnace such fashion that the 
column the preparation'was the constant temperature zone the furnace. With the aid phototitration 
lay the temperature the furnace was maintained constant within 0.5°. 


During the heating the assigned temperature, dry air was drawn past the MoO, rate controlled with 
The quantity air passing through the system was determined the quantity water which dis- 
placed; the volume water was measured with measuring The vaporized molybdic anhydride condensed 
the cold part the large quartz tube, where was washed the end the experiment with hot dilute solu- 
tion ammonia and subsequently was determined from the weight MoO, formed. 


Several experiments were performed each temperature with varying rates air flow. The rate air 
passage, the further diminishing which did not change the quantity molybdic anhydride distilling (per liter 
air), was made sufficiently rapid satisfy the equation: 


The data obtained are summarized Table 


TABLE 
Dependence the Vapor Tension Temperature 


Dependence the Vapor Tension 
Temperature 


Quantity 
sublimate atmospheres) 


log Temperature 


(in °C) 


Quantity sublimate 
per liter air (under 
unit conditions) 


668 0.000341 4.53248 242 68.5 
690.5 
0.00178 3.25009 Fig. the logarithm the equilibrium pres- 
713.5 3.26319 sure (under unit conditions) plotted function 


the reciprocal value the absolute temperature. 
evident from Fig. that the values obtained fit 
straight line. 


put the values found the generally known thermodynamic equation: Inp and 


assume that the magnitudes the changes enthalpy and entropy the 668-714° are find 
the following values for them: 
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Tempera- 
liter air 


68.1 2.5 kcal/mole, 


Investigation the vaporization process chromic anhydride conducted apparatus similar that des- 


showed that the vapor tension chromic anhydride below its melting point low that can not 


measured. The data obtained for temperatures above the melting point are summarized Table 


The sublimation enthalpy chromic anhydride calculated from these data was equal kcal/mole (at 
248° C). Since the precision measurement was not high, this value had considered 


The value obtained for the sublimation enthalpy molybdic anhydride (68.1 kcal) exceeded 4.4 kcal 
the value for the heat fused found Kozo Uyeno (63.7 kcal). value should have 
been greater than that found the Japanese author the value the heat fusion molybdic anhydride, 
which Kelley [2] evaluated 2.5 the discrepancy between the magnitudes found and Kozo. 
Yueno falls within the limits experimental error. This provides basis for accepting with confidence the value 
for the sublimation enthalpy tungstic anhydride found Kozo Yueno equal 1368° abs, 112.6 kcal. 
There has been publication concéming the value the heat sublimation chromic anhydride 
present work; the value found us, has already been indicated above. only approximate; however,in combina- 
tion with the data for MoO; and WO,, gives representation the direction the the values the 
enthalpies formation the higher oxides chromium and its analogs the gaseous state. 


Fig. Dependence the logarithm 
the vapor tension the 
the values the absolute 
temperature (under unit conditions). 


TABLE 


the compounds MO; from 
the free metal atoms and 


the gaseous the crystalline 


state 


pound 


Fig. Variation the enthalpy formation crystalline 
and gaseous forms the compounds MO, from the free atoms 


Table are presented values for the enthalpies forma- 


tion the gaseous and crystalline compounds the type 
the free atoms the corresponding elements and molecular 


The data presented Table and Fig. show that during 


transition from chromium tungsten, the value for the enthalpy 


formation increases both for the gaseous and for the crystalline’ forms; 


the iatter increases considerably faster, however. 


Shchukarev recently indicated that the direction change the enthalpy formation binary 
compounds frequently opposite the direction change the sum number ionization potentials which 


Fig. illustrates the working this rule the case the considered (the sum the 
tion potentials falls from seems natural that the rate increase the enthalpy formation 


the crystalline forms (in comparison with the enthalpy formation the gaseous forms)should become more rapid 


did not convert the data the sublimation heat MO; one common temperature account the ab- 
sence data the heat capacities. This can not distort the direction the change during the transition 
from For similar reasons, did not make correction for the heat fusion 

The for the sublimation enthalpies Cr, and and the enthalpies formation their higher 
oxides the crystalline state are taken from compilation thermal constants 
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the sum the homologous potentials 


The bond the oxygen compounds should assume character consequence the diminishing 
the values the ionization energy the atoms; this turn leads strengthening the metal-oxygen bond, both 
the molecules and the crystalline must, naturally, more significant the latter case, 
since particles not direct contact with each other can react the crystalline lattice, The observed increase 


the values the sublimation the higher oxides one moves down consequence 
this. 


other can that the the sublimation enthalpies the higher oxides 


the elements the subgroups should vary reciprocally the energy formation. the ions homologous charge 
(equal valence). 


data the values the sublimation enthalpies the higher oxides the elements the subgroup are 
still very meager, but known qualitatively that during progress downward subgroups and VII the periodic 
system, the oxides are less volatile. The total ionization work also diminishes one progresses down the sub- 
group. 
SUMMARY 
The sublimation enthalpy molybdic anhydride was found equal (at 691° 2.5 
The sublimation enthalpy chromic was found approximately equal kcal/mole. 


The sublimation enthalpy the higher oxides the elements subgroup VIof the table changes 
reciprocally with the total the six these 


can assumed that this rule general 
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INVESTIGATION THE REACTION COMPLEX FORMATION THE CUPRIC ION 


WITH THE IONS CITRIC ACID 


The ions citric acid can form complex compounds with many metallic ions that are readily soluble 


over broad range. This property citric acid complexes widely utilized chemical analysis,and 


the isolation the rare and the elements [1-2]. 


view the fact that the present time attention has been paid the process complex formation 
between citric acid and metallic 11] investigated these complex formation reactions and wok 


account the the medium and the acid-base functional groups cupric hydroxide and citric 


Cupric hydroxide forms 5.3-6.9; distinctly amphoteric, giving rise cuprites alkaline 
medium. There are contradictory notices the literature concerning the this explained 
the extent which has been studied. 


The most reliable data the solubility product copper hydroxide the value 
Citric acid, tribasic acid, has accordingly three ionization 


Inasmuch all three ionization constants citric acid have close numerical values, within the limits 
1-8 aqueous solution equilibrium the four following forms will occur: 


each its forms can calculated the following equations: 


The amount each form the citric acid anion depending the the medium portrayed 


Fig. 


All three citric anions can form compiex ions with the cupric ion but the anion the ion 


the weakest acid and the greatest charge, will able yield the strongest This principle 


agreement with the results our investigations. 


These investigations were conducted the methods and the method 


the interval 1-14, Determination the was made with glass electrode and 


The photometric investigations were conducted Pulffrich photometer with the characteristic light filters: 


The absorption curves obtained for solution copper sulfate and for solution copper sulfate the 
presence sodium citrate various values, that the optical density and character the absorption 


markedly changed with changes the the 


Fig. Comparative content the various citric 
acid ions relation the the 


sence and the absence citric acid, relation the 
the medium. 0.02 mole/liter 0.02 mole/ 

mole/liter CuSO, 0.1 mole/liter 4.4; 
solution markedly increases the optical density 12.2; mole/liter KOH. 


the solution (Fig. 2), which indicates complex 
formation between the copper ion and the citric acid Change the the changes the character 


4-12 the maximum absorption found the long wave the spectrum 
filters and (Curves and Fig. 2). approximately equal the absorption maximum displaced 
toward the short wave portion the spectrum filters and (Curves and Fig. 2). 
the basis the experimental data (Fig. can concluded that the most sensitive light filters for 
study the citric acid complexes copper will be: (7500 A), (7260 and, part, (6650 A). 
Photometric investigations solutions containing CuSO, 0.02 mole/liter and 0.10 mole/liter 
varying values the the medium show that, beginning with and greater, the optical density markedly 
increased, reaching maximum value approximately equal 5-6 and then remaining constant 
12, the optical density markedly lowered and solutions small content, the formation 
CuO precipitate sometimes observed. 


citric acid into the and (Fig. 1), which enter into reaction with the copper 
and form complexes. the fact that the conversion citric acid into the anions proceeds the 


interval 2-7 and coincides with the formation cupric hydroxide taken into account, one will expect 
find multicomponent system the solution, the equilibrium state which determined the value 
each separate: instance, 

compare and see that the increase optical density the solutions copper the pre- 
sence citric acid observed 2-3 associated with reciprocal reaction the cupric ion with the 
ion, with the formation ion the possible 


The sharp increase optical density 3-5 associated with the formation solution 
addition the ions, the latter,, entering into reaction with the ion give com- 
pound. 


resolve the problem how the copper fon reacts with the and ions and how the com- 
plex formed, profiles 4.5 for solution with concentration mole/liter and 
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varying quantities were made, The value 4.5 was selected because, the first place, this 
value, sharp increase the optical density observed (Fig. 3), and, the second Piace, all four forms 
the citric acid anions are present establishing the dependence the optical density the conient 
any the citric acid ions way the changes the general quantity have solved the pro- 
the the complex this value the medium. 


Fig. Dependence the optical density (D) solution 
mole/liter CuSO, and 0.1 mole/liter citric 
filter used. 


Fig. the dependence the optical density 
the copper solution the the ions 
cluded from the data Fig. that the maximum 
Starting from the indicated correlation, one can write 
down the following composition for the citric acid com- 
plex copper existing the range 


The formation this complex ion can com- 
pared with the process the conversion citric acid 
into the corresponding anions during the increase 


addition our investigations, there are 
cations the literature regarding the existence 
specified complex ion [3]. 


attempted calculate the instability constant this complex ion from the photometric measurements 


means equation (5) 


Kinst, 


1420 GOA 


Fig. Dependence the optical density (D) 0.02 
mole/liter solution CuSO, the ratios the anions 


[complex] 


this equation the concentrations 
and equilibrium with the complex are de- 
termined the total concentration the salt 
and the the medium; the concentration the com- 
calculated according the equation (6), well- 


The equilibrium concentration the ion 
The value the molecular ex- 
tinction coefficient for 8.5 (determined 
with light filter and the value for the molecular ex- 
tinction coefficient for the complex ion 


The mean value the instability constant this 
complex ion was the order 


Inasmuch the the complex 


the numerical value close the 1st and 2nd ionization constants citric acid, during the increase 

the the medium the ions and entering into the complex will con- 
verted into and the complex must converted into The 


Designated [complex]. 


— 


begins react with the ion, forming soluble hydroxide. the presence these citric acid 
cupric hydroxide not formed, but the optical density the solution increased; consequently, the com- 
plex ion converted into new compound, which has equal greater 
than the stability cupric hydroxide. 


the visual titration method and the solubility method was that 
into the complex ion can represented Equation (7). 


evident from this equation that the complex ion 
can considered tetrabasic acid which OH" groups break off the conversion the ions 
and into the ion and equivalent the formation the group; this 
confirmed the experimental 


pure solution does not consume alkali registered indicator phenol red, for which 
the interval color transformation lies 6.8-8.0. solution was titrated with alkali, with 
tion the same solution titrated with alkali the presence then, evidenced 
phenol red, only equivalent alkali consumed for ion copper. 


The results the titrations are presentedin ABLE 
precisely the same with the indicator phenol tion Solution 
red, the quantity ions entering into the copper 
complex was established (Table with 0.1 solution NaOH. 
The data Tables and serve support the conclu- used. 


the solution over precipitate Cu(OH) has 
then solution with 11.7 obtained. This 
points the following chemistry for the reaction: 


Quantitative investigations the study the chemistry the 
reactions with the solubility method are 
presented Table 


follows from the data Table that with the increase the concentration the solubility 
the cupric hydroxide increased and the quantity copper which enters into solution equal the quantity 
alkali formed the solution. these experiments, just the experiments the first the 


ratio was close unity. 


Thus, the interval approximately 7.0-11.0, complex ion the composition 
exists. Proceeding from the reciprocal reaction cupric hydroxide with potassium citrate, which was 
Equation find the equilibrium constant this reaction the presence ground phase 


(9) 


For the complex ion existing 7-11, the fonization constant 


expressed Equation (10) 
(10) 


combining Equations (10) and (9) can readily show that 


a 
0.474 
(ml) 
1.05 
0.45 
1.07 
(OH) 
a 


Ata numerical value 
value Keg, the value 


equivalents alkali for one 
copper are introduced into solution 
containing hydrated cupric ions, then 
for each mole copper contained 
the solution moles sodium 


TABLE 
Titration aSolution with NaOH Solution. 


each case mole/liter CuSQ, solution was 


Amount 
NaOH consumed 


Amount taken 


0.02 mole/liter Comment 


solution became 


7.0 turbid from citrate are required, that is, 
formation the ratio: must observed 


determine the composition 
the complex compound copper and citric acid 12.5, investigations were the solubility 
method. Freshly prepared cupric hydroxide was taken ground phase and its solubility was determined relation 
the concentration 12.5, which was established the addition KOH regulated glass 
electrode measurements. The process solution cupric hydroxide the presence potassium citrate and 
the presence excess caustic alkali can the equation (11) 


TABLE 
Reaction Cu(OH), with taken excess 
Amount Amount back- found 
introduced (in mole titrated alkali ac- solution 
liter) cording phenol mole /liter) 
red (in mole ‘liter) 
Average 1.0 
the medium the equilibrium con- 
Taken Excess 


(in g/25 
mole /liter) 


mole /liter 


Conc. the complex 


stant reaction (11) will ex- 
pressed equation 


0.00031 3.6 measurements the solubility 
0.01 0.009 termined the equation (13) 
0.0264 0.0165 


Mean value. 


The quantity copper en- 
tering into solution adopted 


Pa’ 
& 
0.03 12.6 
12.6 
0.07 12.3 
12.5 
12.5 
0.15 
0.17 12.5 
0.20 
0.22 12.5 
0.25 12.5 
= 


the concentration the [complex] the assumption that the solubility the copper depends only 
complex formation according equation (11). 

enumerated according equation (13) from the data Table the mean value which equal 
This implies that 12.5 the complex ion has the composition: The instability 
constant this complex ion can according equation (14) 

Equation (14) obtained simple transformation equation (12) and the equation the ionization con- 
stant the complex ion The mean value this instability constant 


SUMMARY 
The formation complex between the cupric ion and the ions acid the interval 1-14 
was studied the methods photometry, solubility and visual titration. 

was established that aqueous medium the the complex compound cupric ion 
with the ions citric acid changes, depending the the medium. 

acidic medium 2-5, there exists complex ion composition with 
instability constant equal 
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CONCERNING CERTAIN QUESTIONS RUSSIAN NOMENCLATURE 
SILICO-ORGANIC CHEMISTRY 


DISCUSSION 


Voronkov 


the present note wish dwell certain unsettled questions concerning Russian terminology 
chemistry First all; should indicated that the very term 
(silico-organic compounds, silico-organic chemistry and forth) used ambiguously the Russian literature. 
Many Russian chemists (N. Menshutkin [1], Nesmeyanov [2] 4], Voronkov [4, 
and others) confine themselves the version this term indicated above, the same time, number Soviet 
silico-organic chemists (K, Andrianov, Topchiev, Ya. Yakubovich and others) use the term 
organic” their works. Certain authors (A. Kreshkov) use either version this 


The need for uniform Russian chemical terminology excludes ambiguous way writing single term. 
not difficult that the first the methods set forth for transcribing the term 
uniquely correct, the first place,.for whole all silicon derivatives have been denoted Russian chem- 
ical terminology the. prefix (and not the prefix the Russian literature one meets only 
with the uniformly transcribed forms such silicon derivatives silico-earths, silico-polymers, silico-hydrocarbons, 
silico-rubbers, silico-hydrofluoric acid, ether, silico-chloroform, Moreover, 
the very term (silico-organic compounds) appeared such the Russian literature 1884 
Menshutkin This term was employed unchanged form all Russian works and not until 1937-1939 
articles Medoks [7] and Andrianov [8] did there appear another, discrepant transcription this 
transcription the use which has regrettably become rather wide 


the second place, the historically laid down and established the term 
appears uniquely correct from point view. well-known, the formation complex 
words from their roots, they are united the connecting vowels ande. say 
organic” compounds, but not The existence the Russian chemical terminol- 
ogy the terms and forth (which are always alluded behalf the appli- 
cation the term “silici-organic"), explained only their and dissonance comparison 
with the other, grammatically more correct, method transcription. 


All the above indicates that the term uniquely correct and that other 


further consider that the use the un-Russian prefix denote derivatives silicon, which re- 
gretably still has place the works certain authors Petrov, Brodsky and others), 
The mellifluous Russian prefix profoundly rooted our terminology, exists for this purpose. remind 
the reader that Mendeleev [6, always employed the Russian place the German prefix 
halogens”. should written, 


Also completely inadmissible our literature the German word still employed place the 
Russian word Consequently, the term should employed place the often used 
term 


The Russian word for silicon The following equivalents have been used render the terms employed 
the ensuing discussion: =silico-; The Russian prefixes have been 
transliterated the discussions euphony and pronounceableness. 

The last three terms were introduced into Russian terminology Mendeleev 

The prefix often employed Russian chemical and metallurgical terminology, and inappropriate 
have utter such unpronounceable term 
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the same time, change such terms appears us. 


The irregular foreign term denote silico-organic polymers has fortunately not taken root the 


Russian literature.* However, rare cases one encounters its use, which unconditionally inadmissable. The 
term employed the USSR, "polysiloxanic appears the most correct, inasmuch actually re- 
flects the structure these also necessary recognize the very successful Russian terms 


and 


recent years, the terms silicon “silicon and forth, have taken root the 


Russian literature. The use such long designations appears hardly advisable. Such forms 


the use the shorter and more pronounceable terms: “silicon “silicon fluoride", 
consider necessary change such strange, incorrect and prolix names “the ethyl ester orthosilicic etc. 
into shorter and mellifluous terms such inwoduced into our terininology 


Mendeleev [6]. 


Inasmuch the chemistry silico-organic compounds has become independent division chemical 
science recent years, time denote the Russian literature the term “silico-organic” chemistry. 
This term was employed for the first time 1952 [5] and subsequently won recognition (A. Nesmeyanov 


our opinion, would have been reasonable distinguish the terms “silico-organic and “organic 
compounds silicon” referring two different concepts. compounds” one ought understand 
all compounds silicon, except the silicates (and majority the 5], just the term organic com- 
pounds indicates all carbon compounds except the carbonates (and majority the carbides), Thus, such 
the compounas silicon which contain organic radicals and perhaps also (this does not, our opinion, appear 
necessary) compounds which contain even one bond should included among the “organic 


silicon”. 
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early the last century [3, the term one the products the action calcium 


silicide our 
Here our view coincides with that Petrov 
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TRANSLATION AND FROM ALL LANGUAGES 


bilingual chemists and engineers: 


Rates for translation into English 


Language Price per 1000 words 


French $10.00 
German 10.00 
Italian 10.00 
Russian 10.00 
Spanish 10,00 
12.00 


Other languages Rates upon request 
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